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(54) POLYARYLATE-BASED RESIN SOLUTION COMPOSITION AND PRODUCTION 
OF FILM 

(57)Abstract: 

PURPOSE: To obtain a solution composition capable of providing an arylate-based film, 
excellent in optical isotropy and homogeneity and having a lov^ residual solvent content 
and provide a method for producing the arylate-based film usma the sariie. 
CONSTITUTIOf^TTjiis solution composition comprises 10 pts^. polyarylate-based 
resin and 15-90 pts.wt. mainly 1 ,3-dioxolane-based solvent.^njrthermore, this film is 
produced t)y casting the solution composition onto a supporting substrate, heating the 
resultant cast film containing the solvent and evaporating the solvent. In the process, . 
the polyarylate film containing the solvent in a state shrinkable in the width direction is 
preferably heat-treated at a specific temperature according to a change in the glass 
transition point (Tg*) of the film in a step for peeling the film in the semidried state from 
the supporting substrate and drying the film by heating. The peelability from the 
substrate is improved by including a small amount of water and/or a lower alcohol in the 
solution composition. 




LEGAL STATUS 

[Date of request for examination] 03.09.2001 

CLAIMS 

[Claim(s)] 

[Claim 1]The polyarylate system resin solution constituent characterized by consisting 
of the solvent 15-90 weight section, and the polyarylate system resin 10 weight section 
which contain 1 and 3-dioxolane 60% of the weight or more, and may melt a polyarylate 
system resin. 

[Claim 2] The solvent which contains 1 and 3-dioxolane 60% of the weight or more, and 
may melt a polyarylate system resin (a), Water or the shape of a straight chain of 
carbon numbers 1-6, and a branched-chain fatty alcohol at least Any one sort (b), And it 
is the polyarylate system resin solution constituent which consists of a polyarylate 
system resin. The polyarylate system resin 10 weight section is included to the above- 
mentioned solvent (a) 15 - 90 weight section. And the polyarylate system resin solution 
constituent characterized by being 1 - 10% of the weight of the whole solvent system to 
which at least one sort (b) of amounts of water and the shape of a straight chain of 
carbon numbers 1-6, and a branched-chain fatty alcohol serve as the above-mentioned 
solvent (a) from (b). 

[Claim 3] (1) The manufacture technique of the polyarylate system film which casts a 
polyarylate system resin solution constituent according to claim 1 or 2 on a support 
substrate, and is characterized by heating the flow casting film containing (2) solvents, 
and evaporating a solvent. 

[Claim 4] After exfoliating from (ii) support substrate, the stoving of the aforementioned 
predrying film is carried out to the predrying process which fomis the predrying film 
which evaporates a solvent and has independence nature in the status which can be 
contracted crosswise, until the content of (i) solvent becomes 5 - 25% of the weight 
about the above-mentioned process (2), and a drying temperature (T degrees C) here is 
the following formula (I). 
[Equation 1] 
Tg' - 50<T<Tg' ... (I) 

[, however Tg' (**) are the glass transition points of the polyarylate system film 
containing a remains solvent, and this temperature rises with a decrement of a remains 
solvent content as xeransis progresses.] The manufacture technique of the polyarylate 
system film according to claim 3 characterized by drying at the post-xeransis process 
which doubles with transition of Tg' and carries out the temperature up continuously or 
gradually so that it may carry out ** satisfactory. 

[Claim 5] The manufacture technique of the polyarylate system film according to claim 3 
characterized by carrying out a part of above-mentioned process [ at least ] (2) in the 
inert gas ambient atmosphere. 

[Claim 6] The manufacture technique of a polyarylate system film according to claim 5 
that the inert gas ambient atmosphere is characterized by containing 1 and 3-dioxolane 
above 3 capacity %. 

[Claim 7] The manufacture technique of the polyarylate system film according to claim 5 
characterized by the inert gas ambient atmosphere making a principal component the 
nitrogen gas which contains oxygen below by 10 capacity %. 



[Claim 8] The manufacture technique of the polyarylate systenn film according to claim 3 
to 5 characterized by drying by microwave heating at a part of above-mentioned 
process [ at least ] (2). 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of the solution 
constituent of a polyarylate system resin, and the polyarylate system film which reaches 
and is obtained. It is related with the manufacture technique of the stable solution 
constituent which is a solution constituent (dope) which consists of a non-halogen 
system solvent which does not cause environmental pollution still in detail, is excellent 
in front-face nature useful for optical intended use or electrical-and-electric-equipment 
intended use, such as a display device, transparency, and optical homogeneity, and 
gives the polyarylate system film with few remains solvents, and this film that used it. 
[0002] 

[Description of the Prior Art] In recent years, there is little power consumption, and a 
LCD captures the spotlight from a point excellent in the picture image quality, and has 
accomplished remarkable progress. In these LCDs, the high polymer film is used for the 
polarizing plate, the protection layer, the phase contrast plate, the electrode substrate, 
etc. Among them, instead, the conventional glass substrate is used for insincere-izing of 
a LCD, and in order to tell the polarization to which it penetrates correctly to a liquid 
crystal layer, as for a macromolecule electrode substrate, i.e., a plastic plate, very high 
optical isotropy and homogeneity are searched for. It is asked only for the thermal 
resistance which bears the heat furthermore applied at the time of manipulations, such 
as film production of a transparent electrode, and orientation layer formation, and is 
asked for 150 degrees C or more of a certain things by the glass transition point. The 
non-extended polycarbonate film, the polyarylate filni, etc. are used from such a 
viewpoint, and the film which consists of a polyarylate is especially used preferably from 
the heat-resistant viewpoint. 

[0003] On the other hand, a phase contrast film is used in order to raise the visibility of a 
picture image in STN type liquid-crystal-display element or a TN liquid crystal display 
device, and it is bearing the role which changes into the linearly polarized light the 
elliptically polarized light which penetrated the liquid crystal layer. The polycarbonate 
film and polyvinyl alcohol film which mainly carried out the uniaxial stretching as these 
materials are used. Recently, from the request of the enhancement in the further picture 
image visibility, it is asked for the phase contrast film whose wavelength-dispersion 
nature of phase contrast corresponded with it of a liquid crystal layer, and the 
polyarylate film is mentioned as the one candidate. Since this polyarylate contains an 
aromatic machine in a molecule, its polarizability is high, and an optical anisotropy is 
easy to be obtained by carrying out the uniaxial stretching of the film and carrying out 
molecular orientation. Therefore, it is difficult for the point acquired by slight extension in 
the phase contrast required of a phase contrast film to obtain a homogeneous oriented 
film optically advantageous. In order to obtain such an oriented film, it is necessary to 
use the film which has isotropy highly optically in the phase of a unstretched film 



(original fabric film), therefore advanced filnn production technique is required^ 
100041 Generally, the plastics films including a polyarylate film are produced by the 
melting knockout technique, especially the T die method. Although the T d.e method is 
widely used as the film production technique of a plastics film, in order that it may be 
easy to carry out orientation of the macromolecule chain in order to extrude a 
hvperviscous melt and stress distortion may tend [ further ] to remain in a layer, the 
optical isotropy and homogeneity are difficult to get. In order to lower a melt viscosrty. 
anhough it is required to raise film production temperature, if molecular weight is 
lowered, the dynamics property of a film will fall, and if film production temperature ,s 
raised, it will become easy to lower the molecular weight of plastics, or to induce heat 
deterioration and tinction. Moreover, in order to carry out the direct quick cooling of the 
meh extruded from the T die. the film which has advanced front-face nature that it is 
easy to generate the line by the T die and the so-called die line is difficult to get Rhe 
collection p20 (1993 year 1 1 month 11 day; — ) of Junji Takase and late^ 
development trend of electrode substrate film" Society of Polymer Science. Japan 
macromolecule electronics study group summaries]. The front-face nature and optical 
homogeneity which are required of the film used for a LCD are quite severe. For 
ermple from a plastic plate, the surface thickness spots of **5 micrometers or less, 
the phase contrast of lOnm or less, and "10 degrees or less of optical-axis orientation 
are demanded, and the surface thickness spots of 2 micrometers or less, the phase 
contrast of 30nm or less, and **1 degree or less of optical-axis orientation are 

demanded from the original fabric filrn for phase contrast films. OP«cal-ax.sonentm.on 
expresses the sense of the orientation where the refractive index in a film side serves 
maximum, i.e.. a lagging axis. here. It is the actual condrtion that rt is difficult to 
attain such a severe demand WAh a melting extrusion process 
100051 The solution casting method (the casting method) has been "^ny^^fo^f . 
adopted as the film production technique of a polyarylate film from such a viewpoint. 
Although the high-concentration solution (dope) is required to obtain an about 100- ^ 
micrometer thick-film film by the solution casting method, the solvent which can me^t a 
Slllyarylate resin in high concentration, and can be applied to film production is limited. 
For example, although polar solvents, such as a dimethylacetamide, a 
dimethylformamide. a pyridine, or N — * pyrrolidone, are good solvents the 
interaction with the high boiling point or a polyarylate is strong, ^hey ^re^"^^^^^^^^ 
lower the amount of remains solvents in a film production film, and rt is not Practcal as a 
solvent for film production. Halogen system solvents, such as a d;chloromethane and 
chloroform, are also good solvents, and the dichloromfethane .s actually put Pra^ical 
use as a solvent for film production. However, since the influence on environmental 
pollution is regarded as questionable and these halogen system solvents have 
carcinogenic misgiving, they are in the trend which suppresses use globally. Moreover. 
TharogenTystem' solvent generates the corrosive gas which reacts with the moisture in 
air and is represented with a hydrogen chloride, and has the problem corrode film 
production equipment. If a minute amount furthermore also remains in a film, in order to 
generate the corrosive compound which is not desirable in process of prolonged use, an 
applicafion in the display using a detailed element or an electrical-and-electnc- 
equipment field has a limit. The development of the film production technique from a 
non-halogen system solvent was desired from these viewpoints in recent years. 
[00061 




[Problem(s) to be Solved by the Invention] The purpose of this invention is by the 
solution casting nnethod using solvents other'than the halogen system solvent with 
environmental pollution or fear of the cauterization to offer the manufacture technique of 
the solution constituent vy/hich gives the polyarylate system film excellent in front-face 
nature, transparency, and optical homogeneity, and the polyarylate system film using it. 
[0007] 

[Means for Solving the Problem] (a)1 and 3-dioxolane melted the polyarylate system 
resin in high concentration, and this invention persons excelled [ bottom / of a specific 
condition ] in the stability of the solution, as a result of inquiring zealously, in order to 
solve the above-mentioned technical probrem, from the solution of the viscosity of (b) 
specialization, it found out that transparence and the smooth high film of optical 
homogeneity could be produced, without causing nebula, and this invention was 
reached. 

[0008] That is, this invention is a polyarylate system resin solution constituent which 
consists of the solvent 15 - 90 weight section, and the polyarylate system resin 10 
weight section which contain 1 and 3-dioxolane 60% of the weight or more, and may 
melt a polyarylate system resin. Moreover, when little addition of water and/or the low- 
grade fatty alcohol was carried out further and we produced a film to this solution 
constituent, we found out that the detachability from the support substrate of a flow 
casting film improved remarkably. The above-mentioned solution constituent which 
contains this water and/or low-grade fatty alcohol a little is contained in this invention. 
[0009] moreover, this invention - (1) - these solution constituents (dope) are cast on a 
support substrate, and it is the manufacturing method of the polyarylate system film 
which the flow casting film containing (2) solvents is heated, and a solvent is 
evaporated, and manufactures a film In such manufacture technique, when the film of 
the half-dryness which carried out the partial xeransis of the solvent was exfoliated from 
the support substrate, and it doubled with transition of the glass transition point (Tg') of 
the polyarylate system film which contains a solvent in the status which can be 
contracted crosswise and having been heat-treated at specific temperature, it also 
found that the film with it is obtained. [ high and isotropy and ] [ homogeneous optical 
very ] This heat treatment technique is also included by the manufacture technique of 
this invention. 

[0010] Although 1 found out by this invention and 3-dioxolane are the solvents which 
were very excellent in film production of a polyarylate system film, it is an inflammable 
solvent and there is possibility of generation of the peroxide by air oxidation. Therefore, 
it is desirable to dry in the inert gas ambient atmosphere, such as nitrogen gas. from the 
field of saifety. The xeransis technique in this inert gas ambient atmosphere is also 
included in this invention., 

[0011] As a means in the aforementioned xeransis process to dry, although there are 
hot blast heating, an electric heating, infrared heating, etc., microwave heating is also 
found out in addition to it. Microwave heating is the so-called microwave oven based on 
shaking the dipole contained in the heated inside of the body by microwave. Although 
this was not necessarily effective in common organic substances other than water, this 
invention persons could be dried very efficiently to what should be surprised, as a result 
of applying to the film xeransis in this invention paying attention to a property peculiar to 
1 of being structurally unsymmetrical, and 3-dioxolane, and it found out that the 
homogeneous film without a foaming, etc. was obtained. The microwave heating 




drying method based on this discovery is also included in the xeransis means of a 

xeransis process in this invention. 

[0012] this invention is explained in full detail below. 

[0013] The polyarylate system resin used in this invention is a polymer v^hich mainly 
consists of polyester of a bisphenol component and an aromatic dicarboxylic-acid 
component, the repeat unit expressed with the following formula (II) as such a 
polyarylate system resin - more than 50 mol % of the whole - desirable — more than 75 
mol % - especially - desirable - 100 mol % -> the transparency of the film with which 
what is contained is obtained is good, and is desirable 
[0014] 
[Formula 1] 




(II) 



[0015] Ar is the aromatic-hydrocarbon machine of carbon numbers 6-12 among [formula 
(II). and X is a kind of base chosen out of the group which consists of the bivalent 
hydrocarbon group, the sulfone machine, and sulfide machine of carbon numbers 1-15 
at least. R1-R4 are an identity or a difference, hydrogen, a halogen, or the hydrocarbon 
group of carbon numbers 1-5.] 

[0016] In the above-mentioned formula (II), suitable Ar is the aromatic-hydrocarbon 
machine of carbon numbers 6-10 here, m-phenylene group, p-phenylene group, and a 
naphthylene machine are specifically mentioned, and especially desirable things are m- 
phenylene group and p-phenylene group, 

[0017] At least, X is a kind of base chosen out of the group which consists of the 
bivalent hydrocarbon group, the sulfone machine, and sulfide machine of carbon 
numbers 1-15, and is chosen out of the group which consists of the bivalent aliphatic 
hydrocarbon machine, the alicycle group hydrocarbon group, the ************** machine, 
the sulfone machine, and sulfide machine of carbon numbers 1-15 in detail. It is the 
bivalent aliphatic hydrocarbon machine, the alicycle group hydrocarbon group, and 
************** machine of carbon numbers 1-10 suitably. Specifically, it is an aliphatic 
hydrocarbon machines [, such as methylene-group, 1, and 1 -ethylene 2, and 2- 
propylene machine 2, and 2-butylene machine, the 4-methyl -2,- and a 2-pentylene 
machine, ], 1, and 1-cyclo hexylene machine, 3 and 3, and 5-trimethyl. _************** 
machines, such as alicycle group hydrocarbon-groups, 1-phenyl -1, 1-ethylene, 
diphenylmethylene machine, 1. and 1-fluorene machine, can be illustrated . 
[0018] R1-R4 are an identity or a difference, hydrogen, a halogen, or the hydrocarbon 
group of carbon numbers 1-5. Specifically, hydrogen, a bromine, a methyl group, etc. 
are mentioned. 

[0019] Of these polyarylate system resins, from fields, such as a field of the solubility 
over 1 and 3-dibxolane which is the main solvent of this invention, and a dope stability 




and an ease of a raw material acquisition, and the physical properties of the polymer 
obtained, R1-R4 are an identity or a difference, hydrogen, or a methyl group, X is the 
bivalent aliphatic hydrocarbon machine or alicycle group hydrocarbon group of carbon 
numbers 1-10, and the combination of Ar of m-phenylene group or p-phenylene group is 
desirable. For example, any of R1 and R2 or one side in the above-mentioned fomiula 
(II) is a methyl group, any of R3 and R4 or one side is a methyl group, and what 
consists of a repeat unit expressed with the following formula (III) whose Ars are m- 
phenylene group and/or p-phenylene group is mentioned. (R2, R4, and X are the same 
as that of what was mentioned above) 
[0020] 
[Formula 2] 




(III) 



[0021] Moreover, X in the above-mentioned fomiula (I!) is a 1 and 1-cyclo hexylene 
machine, 3 and 3, and 5-trimethyl. -It is alicycle group hydrocarbon groups, such as a 1 
and 1-cyclo hexylene machine, and all of R1-R4 are hydrogen, and the thing whose Ars 
are m-phenylene group and/or p-phenylene group and which consists of a repeat unit 
expressed for example, with the following formula (IV) can be illustrated preferably 
similarly. 
[0022] 
[Formula 3] 




(IV) 



[0023] Of course, the polyaryiate system resin in this invention may be the copolymer or 
mixture which consists of one sort or two sorts or more of repeat units of a repeat unit 
expressed with the above-mentioned fomiuia (II). Specifically, you may be a copolymer 
containing two or more kinds of different bisphenol components. By using a copolymer 
especially, the solubility to the solvent of a polymer or a dope stability improves in many 
cases, and it is suitable for the intended use to the solution casting method of this 
invention, in this case, any of two kinds of repeat units expressed with the fomiula (III) 



and formula (IV) which were held above as desirable structure or one component - 
desirable - 10 - 99 mol % ~ more - desirable - 30 - 99 mol % - the copolymer to 
contain is mentioned In this case, as a remaining component which constitutes a 
copolymer, all of R1-R4 are hydrogen, X is 2 and 2-propylene machine, and the repeat 
unit whose Ars are m-phenylene group and/or p-phenylene group is desirable. 
[0024] furthermore, the repeat unit as which the above-mentioned polyarylate system 
resin is expressed in the following formula (V) ~ less than [ 50 mol % ] - desirable - 
less than [ 25 mol % ] - you may be polyester carbonate which it comes to contain 
[0025] 
[Formula 4] 




[0026] Y is X and homonymy in the aforementioned formula (II) among [formula (V). R5- 
R8 are an identity or a difference, hydrogen, a halogen, and the hydrocarbon group of 
carbon numbers 1-5.] 

[0027] In the above-mentioned formula (V), Y is X and homonymy in the 
aforementioned formula (II), and is chosen out of the group which consists of the 
bivalent aliphatic hydrocarbon machine, the alicycle group hydrocarbon group, and 
************** machine of carbon numbers 1-10 suitably. Specifically Methylene-group, 1, 
and 1 -ethylene,* 2, and 2-propylene machine, Aliphatic hydrocarbon machines, such as 
2 and 2-butylene machine, the 4-methyl -2, and a 2-pentylene machine, alicycle group 
hydrocarbon-groups [, such as a 1 and 1 -cycle hexylene machine 3 and 3, 5-trimethyl-1 
and 1-cyclo hexylene machine, ], 1-phenyl -1, 1 -ethylene, diphenylmethylene machine, 
1, and 1-full - me - ************** machines, such as a ****** machine, can be illustrated 
[0028] Although R5-R8 are an identity or a difference, hydrogen, a halogen, or the 
hydrocarbon group of carbon numbers 1-5, they are hydrogen, a bromine, or a methyl 
group preferably. 

[0029] The polyarylate system resin used by this invention may be a copolymer which 
consists of a repeat unit expressed with the aforementioned formula (II) and the above- 
mentioned formula (V), and may be mixture. 

[0030] Although the above-mentioned polyarylate system resin is usually compounded 
by well-known technique, such as an interfacial polycondensation, a melt 
polycondensation, or a solution polycondensation, the above-mentioned polyarylate 
system resin to which the aromatic machine of a principal chain is connected with ester 
combination has that desirable from which tinction of the polymer obtained is obtained 
by the interfacial polycondensation at a few point. For example, the polymerization of 
the aromatic dicarboxylic-acid dichloride melted in the bisphenols melted in the alkaline- 
water solution and the methylene chloride can be carried out by making it contact under 
interface move catalyst presence. Moreover, although the copolymer which consists of 



a repeat unit expressed with the above-mentioned formula (11) and (V) can be obtained 
by this interfacial-polycondensation method, it can also obtain a desired polyarylate 
system resin by carrying out. melting kneading of each polymer which consists of a 
repeat unit expressed with such a formula (11) and a formula (V). 
[0031] The molecular weight of the polyarylate system resin used in this invention is 
70,000 or less [ 15,000 or more ] preferably 100,000 or less [ 10,000 or more ] in the 
number average molecular weight of the polystyrene conversion measured by GPC. It is 
not desirable in order for about [ that it is hard to obtain a polymer ] oi^ solubility to fall, if 
the fflm with such molecular weight as strong than 10,000 as the parvus is not obtained 
and 100,000 is exceeded. 

[0032] By the way, 1 which is the solvent of a cyclic ether system, and 3-dioxolane are 
the solvents which were very excellent in using for the solution casting method of a 
polyarylate system resin from on high concentration solubility, a dope stability, the 
boiling point (76 degrees C), and film production nature. Although same tetrapod hydra 
furan [ which is the solvent of a cyclic ether system ], 1 . and 4-dioxane is also a good 
solvent from a soluble viewpoint, since a tetrahydrofuran is inferior to 1 and 3-dioxolane 
from the viewpoint of a solution stability, and it is hard to remove a solvent from a film 
since 1 and 4-dioxane is the high boiling point (100 degrees C), and there is 
carcinogenic, for using it industrially, it is not suitable. 

[0033] According to this invention, cast film production of the above-mentioned 
polyarylate system resin is carried out by the casting method using the polyarylate 
system resin solution constituent made to melt 1 and 3-dioxolane in the solvent made 
into a subject, 

[0034] As a solvent used in this invention, it is the solvent in which the total amount of 
solvents contains 1 and 3-dioxolane 70% of the weight or more preferably 60% of the 
weight or more, and 1 and 3-dioxolane of a single solvent, i.e., 100 % of the weight, is 
more desirable. As other solvents which can be used at 40 or less % of the weight, 
there is especially no limitation, takes an effect into consideration, and should just use it. 
Effects here are an improvement (the leveling effect) of the front-face nature of the film 
which produced the film by the solution casting method and viscosity adjustment of a 
vapor rate or a system according [ for example, ] to mixing a solvent in the domain at 
the sacrifice of solubility or a stability, a crystallization depressor effect, etc. the solvent 
which should just determine the modality and addition of a solvent which are mixed by 
the degree of these effects, and is mixed ****** „ one sort - or you may use two or 
more sorts As a solvent used suitably, ether system solvents, such as ester system 
solvents, such as ketone system solvents, such as hydrocarbon system solvents, such 
as cyclic ether system solvents, such as 1, 4-dioxane, and a tetrahydrofuran. toluene, 
and a xylene, an acetone, a methyl ethyl ketone, and a cyclohexanone, ethyl acetate, 
and butyl acetate, an ethylene glycol wood ether, and methoxy ethyl acetate, are 
mentioned. 

[0035] According to this invention, it turns out that the detachability from a support 
substrate improves remarkably to the above-mentioned solution constituent what should 
be surprised by carrying out little inclusion of the fatty alcohol of water and/or the carbon 
numbers 1-6 further. 

[0036] Namely, this invention contains 1 and 3-dioxolane 60% of the weight or more 
again. The solvent (a) and water which may melt a polyarylate system resin or the 
shape of a straight chain of carbon numbers 1-6, and a branched-chain fatty alcohol at 

\ 



least Any one sort (b), And it is the polyarylate system resin solution constituent which 
consists of a polyarylate system resin. The polyarylate system resin 10 weight section is 
included to the above-mentioned solvent (a) 1 5 - 90 weight section. And at least one 
sort (b) of amounts of water and the shape of a straight chain of carbon numbers 1-6, 
and a branched-chain fatty alcohol are the polyarylate system resin solution 
constituents characterized by being 1 - 10% of the weight of the whole solvent system 
which serves as the above-mentioned solvent (a) from (b). 

[0037] Generally, at the industrial continuity film production process, while repeating 
sublation although the detachability is good at the beginning of film production start in 
case the film of a half-dryness dried on the after [ dope flow casting ] substrate is 
exfoliated from a substrate, although the metal plate which carried out mirror-plane 
finishing of the front face is used as a support substrate, the adhesion of a film and a 
metal substrate becomes high gradually, and the detachability gets worse in many, 
cases. Since peel strength is high, a sublation source and a sublation blemish may go 
into a film, or it is extended by the part with a film and may milk. Although this cause is 
not certain, or the metal atom with high surface tension is mostly exposed to a substrate 
front face gradually, the polymer of a ultralow volume adheres to the front face, and it is 
presumed that it begins to work like a glue line so to speak etc. If it carries out washing 
a substrate front face periodically as this cure, for example, wiping a substrate side with 
water etc., although a detachability can be recovered, it is very troublesome work at a 
industrial continuity film production process, and is not efficient. By this invention, it can 
carry out by repeating sublation of a film from a substrate, and a productivity came to 
improve remarkably. 

[0038] The same thing as the above menfioned thing can be used for the solvent (a) 
and polyarylate system resin in this invention. 

[0039] the alcohol (b) used by this invention ****** - carbon numbers 1-6 - desirable - 
1-4 - the shape of a chain of 2-4 and the branched fatty alcohol are more preferably 
desirable Specifically, a methanol, ethanol, an isopropanol, a tertiary butanol, etc. are 
mentioned. Among these, since an effect almost equivalent to water is acquired, 
ethanol, an isopropanol, and a tertiary butanol are desirable. Although the ground is not 
clear, it is being guessed that It is that to which the boiling point of a solvent, i.e., the 
ease of flying at the time of xeransis, is related. Moreover, since it is the high boiling 
point and after film film production becomes easy to remain, the higher alcohol to which 
a carbon number exceeds 6 is not desirable. 

[0040] Even if it may use water or the above-menfioned fatty alcohol of carbon numbers 
1-6 independently, and combines two or more kinds and it uses, it is satisfactory in any 
way. 

[0041] The.content of water or alcohol must be chosen carefully. These are completely 
lacking in the solubility over a polyarylate system resin, and are perfect poor solvents. 
Therefore, it cannot contain not much mostly but should consider as the minimum 
amount from which the detachability which should be satisfied is obtained. It is 1 :5 - 5 % 
of the weight sfill preferably one to 8% of the weight preferably one to 10% of the weight 
to the whole quantity of the solvent system which consists of the above-menfioned 
solvent (a) which generally makes a subject total amount of solvents, 1 [ i.e., ], and 3- 
dioxolane, and water or the above-menfioned fatty alcohol (b) of carbon numbers 1-6. 
Since the solubility and dope stability over the polymer of this solvent system will fall if a 
content exceeds 10 % of the weight, at less than 1 % of the weight, it becomes deficient 




in the effect of a detachability improvement preferably. 

[0042] Since there is fear of the molecular weight fail by decomposition of a polymer 
when water and alcohol are contained in a solution constituent, the modality of 
polyarylate system resin to use. has a limit. By water and the low-grade fatty alcohol 
which exist in 1 and 3-dioxolane solution, although ester combination is not influenced 
at all, carbonate combination may receive adding water or an alcoholysis gradually, and 
the molecular weight of a polymer may fall. Therefore, in addition to the polyarylate 
resin whose repeat unit which is only ester combination, namely, is expressed with the 
aforementioned formula (II) from the viewpoint of the store stability of such a solution 
constituent when water or the above-mentioned alcohol contains in this solution 
constituent is 100 mol %, or ester combination, it is desirable to use the polyarylate 
system resin which consists of a joint machine which does not have a adding-water 
resolvability like ether linkage. 

[0043] As long as the low transparent solution of Hayes is obtained as a result, you may 
prepare the solution constituent which makes 1 of this invention, and 3-dioxolane a 
main solvent by any technique. The technique of solubility of melting this resin is high, 
warming a solvent generally, and it is desirable from a solution being obtained for a 
short time. In this case, as temperature of a solvent, 40-60 degrees C is suitable. 
[0044] Moreover, in order to obtain the solution constituent which contains water and/or 
alcohol a little, the water and/or alcohol of the specified quantity may be added in the 
solution made to melt a polyarylate system resin in a solvent beforehand, and it may be 
made to melt a polyarylate system resin in the solvent system containing the water 
and/or alcohol of the specified quantity. As merely stated also in advance, since water 
and alcohol are poor solvents and they have the possibility of the dope nebula by 
precipitation of a polymer by the fornier technique, its method of melting a polymer in 
the latter solvent system is desirable. 

[0045] according to this invention - the concentration of a solution constituent (dope) « 
such polyarylate system resin 10 weight section - receiving - the amount of solvents - 
15 - 90 weight section - it is 20 - 50 weight section preferably If the amount of solvents 
exceeds 90 weight section, although it is satisfactory, since the effective concentration 
of such a polyarylate system resin is low, when a film is produced by the solution 
casting method using about [ not being desirable ] and this solution constituent, since 
solution viscosity is low, surface smooth nature is spoiled that external turbulence tends 
to occur, and it is not desirable [ the stability of a solution ]. Conversely, it is hard to 
obtain the dope with the amount stable in under 15 weight section of solvents. Such 
concentration mainly takes the stability of a dope, and solution viscosity into 
consideration, and is determined. 

[0046] When insoluble matter, such as an impurity and a microcrystal, and suspended 
matter are in the prepared dope, or when a haze is accepted in a dope, you have to 
remove these by processing of filtration etc! The store stability of the dope [ itself ] made 
get worse the optical property of the film which produced the film when such processing 
was not carried out and prepared may be reduced. It is one to a melting extrusion 
process of advantages for the filtration process of a dope to be indispensable and to 
remove a very small impurity etc. by the solution casting method, generally, at this time. 
[0047] the dope of this invention -- warming - saving in the status is desirable from the 
point of a solution stability 30-76 degrees C is 40-70 degrees C more preferably. When 
storage temperature is lower than 30 degrees C, the white blush mark of the dope by 




precipitation of a polymer may happen early, and when higher than 76 degrees C, there 
is a possibility that 1 and 3-dioxolane which is a solvent may boil. 
[0048] After casting the solution constituent (dope) which melted and obtained the 
polyarylate system resin to the solvent which makes 1 and 3-dioxotane a subject in this 
invention on a support substrate, a film is obtained by heating and evaporating a 
solvent. Generally a industrial continuity film production process consists of 3 of a flow 
casting process, a predrying process, and a post-xeransis process processes. A flow 
casting process is a process which casts a dope flat and smooth, a predrying process is 
a process which carries out the vaporization elimination of most solvents from the cast 
dope, and a post-xeransis process is a process which removes the remaining solvent. 
{0049] At a flow casting process (1), the technique by the doctor blade, the technique by 
the reverse roll coater. the technique of extruding from a die, etc. are used. The 
technique of extruding a dope from a die continuously to the support substrate of the 
shape of the shape of a belt and a drum industrially is the most common. Although there 
is especially no limitation as a support substrate used, plastics films, such as metal 
substrates, such as a glass substrate, stainless steel, and a ferrotype, and a 
polyethylene terephthalate, etc. are used. However, most generally the metal substrate 
which carried out mirror-plane finishing of the front face for obtaining industrially the 
homogeneous film used as the chief aim of this invention which was highly excellent in 
the optical isotropy is used. As for the enhancement in the detachability of the flow 
casting film by adding the water and/or the low-grade fatty alcohol in this invention, an 
effect accepts by such metal substrate. 

[0050] Solution viscosity is a very important factor in generally producing a transparent 
and smooth film from a dope. Although it depends for solution viscosity on the modality 
of the concentration of a resin, molecular weight, and solvent, 300-50,000cps of the 
viscosity of the solution constituent of this invention is 700-30,000cps preferably. If 
solution viscosity exceeds SO.OOOcps, in order that the fluidity of a solution may fall, a 
smooth film may not be obtained and it is not desirable. Moreover, in less than 300cps, 
a fluidity is too high, and that it is hard to breathe out a solution uniformly, it becomes, or 
is easy to produce turbulence of a front face for extemal turbulence from the T die 
usually used for the cast, and a homogeneous and smooth film is not obtained. 
[0051] Although the temperature at the time of flow casting of the above-mentioned 
solution constituent is based on the solvent to use, generally 10-60 degrees C is 
preferably performed in 15-50 degrees C. In order to obtain the film which was excellent 
in smooth nature, the solution extruded from the die needs to carry out flow casting and 
smoothing on a support substrate. In this case, it is not desirable in order that surface 
xeransis and solidification may occur before becoming smooth, if flow casting 
temperature is too high. Moreover, it is not desirable in order to cool a flow casting 
solution, and for viscosity to rise and to dew [ that smooth nature is hard to be obtained 
or ], if temperature is too low. 

[0052] It is possible to carry out smoothing (the leveling effect) of the front-face nature of 
a film highly by suppressing a certain amount of time xeransis, and securing the fluidity 
of a dope, before moving from a flow casting process to a predrying process. At low . 
boiling point volatile solvents, such as chloroform in this case, for example, a 
dichloromethane, vaporization of a solvent happens remarkably also in ordinary 
temperature. Therefore, the inclination that suri'ace xeransis occurs at the same time 
the turbulence accompanied by vaporization occurs, and the so-called **** phenomenon 



occurs is strong. 1 and 3-dioxolane used for this invention to it is desirable to film film 
production of which such a phenomenon seldom occurs since it is the moderate boiling 
point and a volatility, and smooth nature is required highly. 

[0053] In a predrying process, it is necessary to carry out the vaporization elimination of 
most solvents from the dope cast as much as possible for a short time on the support 
substrate. However, if rapid vaporization happens, in order to receive deformation by 
foaming, you should choose xeransis conditions carefully. In this invention, it is 
desirable to start xeransis from the lowest boiling point of the solvent to use and the 
domain which makes an upper limit suitably the (boiling point -5) Then, it is 
advantageous to gather xeransis luminous efficacy by carrying out a temperature up. As 
for the upper limit of the temperature in the culmination in this process. 120-degree C 
100 degrees C are adopted preferably. It is not desirable, in order that a foaming may 
arise, if it is made an elevated temperature more than it, since it is contained also 25% 
of the weight at this process when there are many remains solvents. Moreover, you may 
send a wind if needed. In this case, generally the domain of 15m/second or less is used 
preferably the wind speed of 20m/second or less. Since a smooth side will not be 
acquired for the turbulence of a wind if it is exceeded, it is not desirable. A wind speed 
can be increased gradually or continuously and is desirable rather. It is good even when 
it is calm in order to avoid the turbulence of a wind in an early phase. 
[0054] At this predrying process, a film is on a substrate and exfoliates from a substrate 
at the last of this process. If there are many amounts of remains solvents in that case, 
since a film is soft, deformation will occur, and if there are few remains solvents, since 
the adhesion with a support substrate becomes high and a detachability becomes bad, 
stress distortion, a sublation blemish, and a sublation source will also produce the film 
cast from the dope which added water and alcohol. Therefore, the amount of remains 
solvents is an important factor, and 7 - 20% of the weight of a domain is chosen still 
suitably suitably the 5 - 25 % of the weight of the amounts of remains solvents. 
[00551 In a post-xeransis process, it is necessary to dry further the film which exfoliated 
from the substrate and to carry out the amount of remains solvents to 0.5 or less % of 
the weight still preferably 1 or less % of the weight preferably 3 or less % of the weight! 
When deformation will happen with time if there are many remains solvents, or heat is 
applied at a post-processing process, it is for a dimensional change and the so-called 
thermal contraction to start. Generally, although the technique of drying while a post- 
xeransis process conveys a film by the pin tenter method or the roll overhang method 
industrially is taken, by such technique, it is in the middle of xeransis, and various force 
is applied to a film. Therefore, LCD intended use etc. must choose drying temperature • 
from the domain which deformation of a film does not produce in film production of the 
film with which advanced homogeneity is searched for optically, the time of generally 
setting the glass transition temperature of the polyarylate system resin to use to Tg (**) - 
- the domain of -(Tg-100 degree C) Tg - the domain of - (Tg-80 degree C) (Tg-10 
degree C) is chosen preferably Since a rate of drying will become remarkably slow if 
lower [ if Tg is exceeded, heat deformation of a film will tend to happen, and ] than (Tg- 
100 degree C), it is not desirable. It comes to seldom occur as the remains solvent of 
heat defonnation decreases. Therefore, this thing for which the technique of carrying 
out a temperature up latter-part story-wise or continuously is taken at low temperature in 
early stages by within the limits is desirable. 

[0056] We controlled the xeransis process after this still more strictly than the above, 




and found out the technique of obtaining the film with the very high optical isotropy 
continuously. The glass transition point of a polyarylate system film is greatly dependent 
on the amount of remains solvenjts, and falls notably with the increase in the amount of 
remains solvents so that it may prove in the example ( drawing 1 ) of reference 
mentioned later. The elastic modulus of a film decreases sharply and a film is [ become 
1 easy to deform at temperature remarkably more than the glass transition point. In 
consideration of the glass transition point of the film containing a solvent, it is necessary 
to control the drying temperature in this process strictly especially from such a 
viewpoint. 

[0057] In this invention, it is in the status which can be contracted crosswise, i.e., the 

atony status, of a film, and is the following formula (I) about xeransis. 

[0058] 

[Equation 2] 

Tg' - 50<T<Tg' ... (I) 

[. however Tg' (**) are the glass transition points of the polyarylate system film 
containing a remains solvent, and this temperature rises with a decrement of the 
amount of remains solvents as xeransis progresses ] It carries out by doubling with 
transition of the Tg\ carrying out a temperature up continuously or gradually, and drying 
in the domain of ********** (j). T is xeransis ambient temperature here. 
[0059] By the DSC (Differential ScanningCalorimetry) method, Tg' here encloses a 
sample in a sealing cell, and defines it as the falling temperature when measuring by 20 
degrees C of programming rates, and min. 

[0060] A remains solvent decreases and goes by the process which a film is conveyed , 
and goes, and Tg' goes up and goes by the post-xeransis process in connection with it. 
Therefore, in order to dry efficiently, without producing distortion of a film at this 
process, it is advantageous to double and to carry out a temperature up to Tg\ 
Temperature is Tg'. - It becomes [ drying efficiently at less than 50 degrees C ] 
impossible and is not desirable. Conversely, it is not desirable, in order that distortion 
may arise, if Tg' is exceeded. Moreover, although the temperature up of the temperature 
may be carried out continuously, the technique of dividing into four to 7 phase 
preferably, and carrying out a temperature up gradually according to the Tg' is 
preferably adopted three to 10 phase in facility. 
[0061] Such drying temperature is [0062] still preferably. 
[Equation 3] Tg' - It is 30<T<Tg'. 

[0063] In a xeransis process, you may ventilate like a predrying process after this. 
Moreover, although especially limitation does not have a film bearer rate, generally it is 
preferably carried out in the 1-10m domain for /by 0.5-15m/. 

[0064] Next, the film drying method in the inert gas ambient atmosphere is described. 
[0065] Although a xeransis process has a predrying process and a post-xeransis 
process and both are usually performed in the air ambient atmosphere as stated 
previously, it is desirable to dry the solvent used for the dope creation in the predrying 
process at least in high concentration **** inert gas from the field of safety. 
[0066] As inert gas which constitutes the above-mentioned inert gas ambient 
atmosphere, the nonflammable gas of non-oxidizing qualities, such as nitrogen gas, 
argon gas, gaseous helium, and carbon dioxide gas, is mentioned. Among those, 
consideration of economical efficiency uses nitrogen gas and carbon dioxide gas most 
suitably. 




[0067] The oxygen density contained in the above-mentioned inert gas is below 5 
capacity % still preferably below 8 capacity % more preferably below 10 capacity %. 
The possibility of an explosion becomes high and is not desirable when an oxygen 
density is higher than 10 capacity %. That an oxygen density should just satisfy the 
above-mentioned conditions, there is no technical lower limit and it is suitably 
determined in consideration of economical efficiency. 

[0068] Moreoverj the above-mentioned inert gas ambient atmosphere has it, when 
containing more preferably the steamy concentration of 1 contained in the atjove- 
mentioned dope and the solvent which makes 3-dioxolane a principal component more 
than 5 capacity % more than 3 capacity % takes the recovery luminous efficacy of a 
solvent into consideration. [ desirable ] Although especially limitation does not have 
upper limit concentration, below 50 capacity % of the saturated steam concentration in 
drying temperature is desirable. It is not desirable at more than it in order for a rate of 
drying to fall. 

[0069] By leading to the condenser which cooled the inert gas containing the solvent 
steam of such concentration, and collecting these solvents in the inert gas ambient 
atmosphere, 1 and 3-dioxolane which is easy to oxidize is stably recoverable. 
[0070] It is possible to collect solvents from the high concentration ambient atmosphere 
by connecting the sources of inert gas, such as nitrogen which attached flow-regulation 
equipment in the air induction of a usual dryer, in operation of this invention, and 
connecting cooling condensing plant to an exhaust port. About such equiprnent, it is 
already fixed technically (refer to JP.55-36389.B and JP,59-21656.B). 
[0071] Moreover, since most solvents are removed at a predrying process, it is not 
necessary to necessarily carry out in the inert gas ambient atmosphere, and you may 
carry out in air at a post-xeransis process, however, even if it performs a post-xeransis 
process In the inert gas ambient atmosphere, the solvent concentration within the 
ambient atmosphere has the lower good one ~ obvious — it is . 
[0072] Like, by xeransis in the inert gas ambient atmosphere, since [ which was 
described above ] there is no concern of the explosion limit, a solvent can be dried in 
the high concentration **** ambient atmosphere, and solvents can be collected by the 
mere condensing method. Since it must dry in the low concentration solvent ambient 
atmosphere below the explosion limit and only technique, such as an adsorption 
process and a gas absorption operation, can be applied in the air ambient atmosphere 
to it, disadvantage economical from recovery of a solvent and the point of refining must 
have been escaped. Moreover, in order that air oxidation of 1 and 3-dioxolane which is 
a solvent may not happen in xeransis in the inert gas ambient atmosphere, refining of a 
peroxide is suppressed and it is desirable. Moreover, although it was believed the more 
that xeransis advanced efficiently the more the concentration of a solvent steam was 
low. when it usually included to the total xeransis which xeransis advanced to what 
should be surprised smoothly, and was included in it to the post-xeransis process also 
in the ambient atmosphere of high solvent concentration in this invention, jt turns out 
that it can dry at the speed which is not inferior to the case in the low solvent 
concentration ambient atmosphere in the inside of air. In the high solvent concentration 
inert gas ambient atmosphere, this is presumed for a diffusion of the solvent in a film to 
advance smoothly in a subsequent xeransis process, in order that surface xeransis may 
be suppressed in an initial stage and a coat layer (skin) may not form in a film front face. 
[0073] As a means in the aforementioned xeransis process to dry. hot blast heating, an 
\ 




electric heating, infrared heating, etc. are used. Microwave heating is also found out in 
addition to it. It is based on the principle of microwave heating shaking the dipole 
contained in the heated field by microwave. Therefore, the size and molecule of the 
dipole moment follow in footsteps of the period of microwave, and the absorption 
efficiency of microwave exercises, and is dependent on easy. Water is typical matter 
with which it is satisfied of the both, and is used for xeransis of the product which is put 
in practical use as the so-called microwave oven and contains water also industrially. 
However, not necessarily effective in a common organic substance. For example, the 
dipole moment is negated by the molecule in symmetrical structure, and it is deficient in 
the effect of microwave so that the dry ice which is a carbon dioxide cannot heat at all in 
a microwave oven. It is based on the dipole in which 1 the solvent is [ 1 ] effective, and 
3-dioxolane have in a molecule two oxygen atoms which are electronegative atoms in 
this invention, and the two oxygen atom participates since the molecular structure is 
unsymmetrical not negating each other. Although 1 and 4 ************s which are the 
cyclic ether system solvent same incidentally have two oxygen atoms, it is not suitable 
for microwave heating with the symmetric property of the structure. 
[0074] As for the frequency of the microwave heating equipment used in this invention, 
it is ideally good to choose the frequency for which the molecule of both 1 and 3- 
dioxolane and polyarylate system resin tends to exercise. However, generally by the 
constraint by Wireless Telegraph Law, or the constraint of the microwave electron tube, 
the heating apparatus with a frequency of 2,450MHz is common. However, if 
Interference is not done to other communications etc., no less than 915MHz can be 
used. In this invention, from such a situation, it reaches the frequency of 2,450MHz and 
915MHz is used suitably. In this invention, microwave heating rnay be used for all of 
predryings and post-xeransis processes, and may be used for the part. Moreover, you 
may use together with hot blast heating, an electric heating, infrared heating, etc. 
Moreover, you may dry by the continuous method (conveyer oven method), and may 
dry with a batch method. A microwave intensity takes into consideration a foaming of a 
film, an orange peel, flapping, etc., and is chosen. 

[0075] The domain of 10-300 micrometers of the thickness of the film obtained by this 
invention is 50-200 micrometers preferably. The thickness of 50-200 micrometers is 
fond on the plastic plate and the original fabric film for phase contrast films which 
constitute especially a LCD, and it is used for them. It is difficult to remove a remains 
solvent, if thicker than this, . and if thinner than this, it is difficult to suppress thickness 
, spots, 

[0076] Thickness spots affect [ remarkable ] an optical property. The thickness spots in 
this case correspond to the fine irregularity based on a surface dry area, and define it as 
the difference of the highest culmen at the fime of ****ing the arbitrary locations of a film 
1cm here, and the minimum bottom of thread. Although especially a measuring method 
is not limited, generally a tracer method is used. The thickness spots of the film 
obtained in this invention are 0.1 - 1.0% of mean thicknesss. and are 0.2 - 0.8% 
preferably. 

[0077] In this way. according to this invention, it excels in the permeability of the light in 
the wavelength of 550nm, and a transparent film is got by the parvus optical target of 
the Hayes value. Moreover, front-face nature is good and is a film also with very few 
amounts of remains solvents with small and thickness spots. Furthermore, the phase 
contrast within a film side and the variation of a lagging axis (orientation where a 




refractive index serves as the maximum in a film side) are small, and can manufacture a 
homogeneous isotropic film highly optically. 

[0078] The uniaxial stretching of the optical-isotropy film obtained by this invention can 

be carried out, and it can be used. ^ 

[0079] 

[Effect of the Invention] According to this invention, by using 1 and 3-dioxolane which is 
a non-halogen system solvent without fear of environmental pollution as a main solvent, 
it excels in front-face nature, transparency, and optical homogeneity, and the 
polyarylate system film with few amounts of remains solvents can be obtained by the 
solution casting method. Moreover, by carrying out little inclusion of water or the lower 
alcohol into a solvent, the detachability from a support substrate improves and it is 
effective in continuity film production. Such a film is effective in the film for phqtoiogies 
used for a LCD etc. especially the phase contrast film, the plastic plate, etc. 

[0080] 

[Example] this invention is explained in full detail according to an example below. 
However, this invention is not limited to this. In addition, the parameter performed in the 
example was measured by the following technique. 

[0081] Solution Viscosity: The Brookfield viscometerBH type by Tokyo Keiki Co., Ltd. 
was used, and it measured at 30 degrees C. 

Glass-transition-temperature: Product made from TAInstruments 2920 type DSC was 

used and the programming rate was measured by part for 20 degrees-C/. 

Film Thickness: The sensing-pin formula thickness gage by ANRITSU CORP. was 

used. 

Light-transmission: The ultraviolet [ by Shimadzu Corp. ] visible spectroscope (UV-240) 
was used. 

Hayes value: - automatic [ made from Japanese **** Industry ] digital hazemeter UDH- 
20D was used 

Phase contrast and lagging-axis:automatic birefringence meter KOBURA-21ADH 
(product made from KS Systems) were used. 

It heated at 200 degrees C in the determination:nitrogen ambient atmosphere of a 
remains solvent for 16 hours, and asked by the gravimetry before and behind it. 
Determination of a determination:peroxide of a peroxide was performed by the titrimetric 
method. 

Molecular-weight: GPC by TOSOH CORP. and HLC8020 type were used, and the 
number average molecular weight of a polystyrene conversion was calculated. 
[0082] X in the [example 1] aforementioned formula (II) was 2 arid 2-propylene machine, 
R1-R4 were methyl groups, the polyarylate resin [number-average-molecular-weight 
=37,000 (polystyrene conversion), glass-transition-point =245 degree C] which consists 
of a repeat unit whose Ar is p-phenylene group was melted, agitating at 50 degrees C to 
1 and 3-dioxolane, and the transparent solution of 20 % of the weight of concentration 
was prepared. The solution viscosity in 30 degrees C of this solution was 4.5x1 03cps. 
Neither viscosity change nor nebula was also seen, but, as for such a solution, the 
stability was good. After filtering this solution using the VCF of 5 micrometers of 
apertures, it cast on the ferrotype substrate using the doctor blade. After carrying out in 
3 minutes at 40 degrees C and carrying out the stoving for 7 minutes at 100 degrees C 
for 7 minutes by 65 degrees C after flow casting, the film was exfoliated from the 

\ 



substrate. The amount of remains solvents of the film in this status was 14.7 % of the 
weight. The ends of such a film were fixed loosely, further, for 10 minutes was 
performed at 140 degrees C, xeransis was performed for 60 minutes at 180 degrees C 
in the oven, and the xeransis film was obtained. A foaming, an orange peel, and a 
flapping phenomenon do not accept, but the obtained film excelled [ phenomenon ] in 
front-face nature. Thickness was 100 micrometers, thickness spots were 0.76 
micrometers, and it was a homogeneous high film. The amount of remains solvents was 
0.2 % of the weight, and was a minute amount very much. Moreover, the light 
transmission in the wavelength of 550nm was 90.2%, the Hayes value was 0.3%, and it 
was optically transparent. Furthermore, since the force was hardly applied to this film in 
xeransis after exfoliating a film from a substrate, the optical isotropy and homogeneity 
were high, and the phase contrast in the wavelength of 590nm was lOnm or less, and 
also had little variation within a film. Moreover, the variation in a lagging axis (orientation 
where a refractive index serves as the maximum in a film side) was also **10 degrees C 
or less. 

[0083] X in the aforementioned formula (II) as a [example 2] polyarylate system resin 2 
and 2-propylene machine, Ar p-phenylene group and m-phenylene group (mole fraction 
1:1), R1-R4 are hydrogen machines. Y in the aforementioned formula (V) 2 and 2- 
propylene machine, Polyester carbonate [number-average-molecular-weight =26,000 
whose proportion of the repeat unit as which R5-R8 consist of a repeat unit which is a 
hydrogen machine, and they are expressed in the aforementioned formula (II) and (V) is 
64/36 (polystyrene conversion), It melted, agitating at 50 degrees C to 1 and 3- 
dioxolane using glass-transition-point =184 degree-C], and the transparent solution of 
23 % of the weight of concentration was prepared. The solution viscosity in 30 degrees 
C of this solution was 4.0x1 03cps. Neither viscosity change nor nebula was also seen, 
but, as for such a solution, the stability was good. After filtering this solution using the 
VCF of 5 micrometers of apertures, it cast on the ferrotype substrate using the doctor 
blade. After carrying out in 3 minutes at 40 degrees C and carrying out the stoving for 7 
minutes at 100 degrees C for 7 minutes by 65 degrees C after flow casting, the film was 
exfoliated from the substrate. The amount of remains solvents of the film in this status 
was 14.2 % of the weight. The ends of such a film were fixed loosely, further, for 1 0 
minutes was performed at 130 degrees C, xeransis was performed for 60 minutes at 
160 degrees C in the oven, and the xeransis film was obtained. The obtained film was 
not accepted for the foaming, the orange peel, and the flapping phenomenon, but front- 
face nature was good. Thickness was 103 micrometers, thickness spots were 0,68 
micrometers, and it was a homogeneous high film. The amount of remains solvents was 
0.3 % of the weight, and was a minute amount very much. Moreover, the light 
transmission in the wavelength of 550nm was 90.7%, the Hayes value was 0.4%, and it 
was optically transparent, since [ furthermore, ] the force is hardly applied to the film in 
xeransis after exfoliating a film from a substrate - optical-isotropy and homogeneity this 
•* - it was high, and the phase contrast in the wavelength of 590nm was lOnm or less, 
and also had little variation within a film Moreover, the variation in a lagging axis was . 
also **10 degrees C or less. 

[0084] In the [example 1 of comparison] example 2, although the tetrahydrofuran was 
used instead of 1 and 3-dioxolane and the solufion was prepared, it was the dope in 
which transparency is inferior and which became cloudy a little. Although saved at the 
temperature of 30 degrees C within the herrnetically sealed enclosure, the dope has 




been completely milked after a day. 

[0085] As a [example 3] bisphenol, the polymerization of the polymer was carried out by 
the interfacial-polycondensation method, using terephthalic-acid chloride and 
isophthalic-acid chloride (mole fraction 5:5) as screw (4-hydroxy-3-methylphenyl) sulfide 
and 1, and 1 -screw (4-hydroxyphenyl) cydohexane (mole fraction 8:2) and a . 
dicarboxylic-acid component [number-average-molecular-weight =51,000 (polystyrene 
conversion), glass-transition-point =166 degree C]. It melted, agitating this at 50 
degrees C to 1 and 3-dioxolane, and the transparent solution of 23 % of the weight of 
concentration was obtained. The solution viscosity in 30 degrees C of this solution was 
3.5x1 03cps. Neither viscosity change nor nebula was also seen, but, as for such a 
solution, the stability was good. After filtering this solution using the VCF of 5 
micrometers of apertures, it cast on the ferrotype substrate using the'doctor blade. After 
carrying out in 3 minutes at 40 degrees C and carrying out the stoving for 7 minutes at 
100 degrees C for 7 minutes by 65 degrees C after flow casting, the film was exfoliated 
from the substrate. The amount of remains solvents of the film in this status was 14.1 % 
of the weight. The ends of such a film were fixed loosely, further, for 10 minutes was 
performed at 120 degrees C, xeransis was performed for 60 minutes at 155 degrees C 
in the oven, and the xeransis film was obtained. The obtained film was not accepted for 
the foaming, the orange peel, and the flapping phenomenon, but front-face nature was 
good. Thickness was 100 micrometers, thickness spots were 0.53 micrometers, and it 
was a homogeneous high film. The amount of remains solvents was 0.3 % of the 
weight, and was a minute amount very much. Moreover, the light transmission in the 
wavelength of 550nm was 90.0%, the Hiayes value was 1.5%, and It was optically 
transparent. Furthermore, since the force was hardly applied to the film by the xeransis 
after sublation from the substrate In the film, the optical isotropy and homogeneity were 
high, and the phase contrast in the wavelength of 590nm was lOnm or less, and also 
had little variation within a film. Moreover, the variation in a lagging axis was also **10 
degrees C or less. 

[0086] [Example 4] water is set for the bisphenol component in the aforemenfioned 
formula (II) at 1 and 3-dioxolane included 3% of the weight. That R1 -whose R4 X is 2 
and 2-propylene machine and are hydrogen machines 60 mol %. That Rl-whose R4 X ' 
is a methylene group and are methyl groups is 40 mol %. Copolymerization polyarylate 
resin [number-average-molecular>weight =36,000 which consists of a repeat unit whose 
Ars are p-phenylene group and m-phenylene group (mole fraction 7:3) (polystyrene, 
conversion), It melted, agitating glass-transifion-point =211 degree-C] at 50 degrees C, 
and the transparent solution of 20 % of the weight of concentration was obtained. The 
solution viscosity in 30 degrees C of this solution was 5.2x1 03cps. As for such a . 
solution, nebula etc. did not happen, but the stability was high. After filtering this solution 
using the VCF of 5 micrometers of apertures, it cast on the ferrotype substrate using the 
doctor blade. This substrate fully washes and dries a new ferrotype plate. After carrying 
out in 3 minutes at 40 degrees C and carrying oiit the stoving for 7 minutes at 100 
degrees C for 7 minutes by 65 degrees C after flow casting, the film was exfoliated from 
the substrate. A detachability is very good and the sublation blemish, the sublation 
source, etc. were not seen on a film front face. Moreover, the white blush mark of a film 
did not accept but its transparency was high. In addition, the amount of remains 
solvents in the film in this sublation fime was 15.7%, and the thickness was 108 
micrometers. This operation was repeated using the same substrate. In this case. 



although repeated 6 more times, all were good [ the detachability ]. without changing. A 
result is shown in Table 1 . 

[0087] It melted, agitating the copolymerization polyarylate resin which used [example 5] 
ethanol for 1 included 3% of the weight and 3-dioxolane in the example 4 at 50 degrees 
C, and the transparent solution of 20 % of the weight of concentration was obtained. 
The solution viscosity in 30 degrees C of this solution was 3.5x1 03cps. As for such a 
solution, nebula etc. did not happen, but the stability was high. Although it cast on the 
ferrotype substrate like the example 4, and it dried and the detachability was 
investigated, it had repeated 7 times and the detachability's gap was also good. A result 
is shown in Table 

[0088] Although it was made to melt, agitating the copolymerization polyarylate resin 10 
weight section which used [example 2 of comparison] ethanol in the example 4 to the 1 
and 3-dioxolane solvent 40 weight section included 12% of the weight at 50 degrees C, 
only the dope with which solubility became cloudy bad was obtained. A result is shown 
in Table 2. 

[0089] A [example 6] isopropanol to 1 and 3-dioxolane included 2% of the weight X in 
the aforementioned fonnula (II) is 3, 3, and 5-trimethyl. -1 and 1 -cycle hexylene 
machine, Ar p-phenylene group and m-phenylene group (mole fraction 7:3), It melted, 
while R1-R4 agitated the polyarylate resin [number-average-molecular-weight =42,000 
(polystyrene conversion), glass-transition-point =278 degree C] which consists of a 
repeat unit which is a hydrogen machine at 50 degrees C, and the transparent solution 
of 20 % of the weight of concentration was prepared. The solution viscosity in 30 
degrees C of this solution was 7.5x103cps. As for such a solution, nebula etc. did not 
happen, but the stability was high. Although it cast on the ferrotype substrate like the 
example 4, and it dried and the detachability was investigated, it had repeated 7 times 
and the detachability's gap was also good. A result is shown in Table 1 . 
[0090] The result of the examples 4-6 and the example 2 of a comparison is collected 
into Table 1 above. The detachability from the support substrate of a flow casting film 
can be kept good by adding a proper quantity of water, ethanol, and an isopropanol. 
[0091] 
[Table 1] 
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[0092] A: The polyarylate resin used in the copolymerization polyarylate resin 
B:example 6 used in the examples 4 and 5 [0093] The dope used in the [example 7] 
examples 4 and 5 was saved at 50 degrees C within the hermetically sealed enclosure, 
and the aging of solution viscosity was investigated. A result is shown in Table 2. With 
the solution of a polyarylate, it is [ almost / in solution viscosity / no change ] and was 
stable so that clearly from Table 2. . 
[0094] 
Table 2] 
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[0095] A: The copolymerization polyarylate resin used in the examples 4 and 5 [0096] 
The film of 100 micrometers of thicknesss with which the amount of remains solvents is 
different was produced by changing xeransis conditions using 1 of the polyarylate resin 
prepared in the [example 1 of reference] example 1, and 3-dioxolane solution. The glass 
transition point (Tg') of such a film is shown in drawing 1 (A), It fell remarkably as the 
amount of Tg' of remains solvents increased so that clearly from drawing. 
[0097] The copolymerization polyarylate resin used in the [example 2 of reference] 
example 4 was melted, agitating at 50 degrees C to 1 and 3-dioxolane. and the 
transparent solution of 20 % of the weight of concentration was obtained. The solution 
viscosity in 30 degrees C of this solution was 4.8x1 03cps. The film of 100 micrometers 
of thicknesss with which the amount of remains solvents is different was produced by 
changing xeransis conditions using this solution. The glass transition point (Tg') of such 
a film is shown in drawing 1 (B). It fell remarkably as the amount of Tg' of remains 
solvents increased so that clearly from drawing. 

[0098] Continuity film production was performed using 20 % of the weight 1 of the 
polyarylate resin used in the example 1 of [example 8] reference, and 3-dioxolane 
solution. Casting equipment extnjded the dope from the die to the belt through the 
filtration process, and adopted the method connected to the predrying kiln at which it 
^**ed the belt in four phases. A belt consists of a metal substrate which carried out 
mirror-plane finishing of the front face, and the length is 18m. Moreover, the back drying 
furnace adopted the kiln of the roll overhang method which it ****ed in 6 rooms. This 
length is 120 m. 1m a part for /and flow casting film width efface were set as 50cm for 
the bearer rate of a belt After casting using this equipment, the temperature up of the 
temperature of predrying kiln was gradually carried out to 40 degrees C (calm), 65 
degrees C (wind speed of Im/second). and 90 degrees C (wind speed of 5m/second), 



finally it was made into 40 degrees C, and it cooled. And the amount of remains 
solvents made it the film with the independence nature which is 13 % of the weight. A. 
belt to the film was exfoliated in this phase, and it sent to the back drying furnace. In the 
status which can be contracted crosswise in a back drying furnace, temperature is 
responded to the amount of remains solvents, therefore Tg', and it is 95 degrees C (the 
13 % of the weight of the amounts of reniains solvents). Tg'=108 degree C, 1 1 5 
degrees C (the 1 1 % of the weight of the amounts of remains solvents, Tg -123 degree 
C), The temperature up of the 200 degrees C (the 1 % of the weight of the amounts of 
remains solvents, Tg'=229 degree C) was carried out gradually, and 185 degrees C (the 
2 % of the weight of the amounts of remains solvents, Tg'=214 degree C) of 160 
degrees C (the 4 % of the weight of the amounts of remains solvents, Tg'=188 degree 
C) of 140 degrees C (the 8 % of the weight of the amounts of remains solvents, Tg'=147 
degree C) of xeransis films were obtained. The film obtained in this way did not have a 
foaming, an orange peel, and a flapping phenomenon, and its front-face nature was 
good. Thickness was 99 micrometers, thickness spots were 0.56 micrometers, and it 
was a film with very high homogeneity. The amount of remains solvents was 0.05 % of 
the weight, and was a minute amount very much. Moreover, the light transmission in the 
wavelength of 550nm was 90.1%, the Hayes value was 0.3%, and it was optically 
transparent. The phase contrast in the wavelength of 590nm was lOnm or less, and 
also had little variation within a film. Moreover, the variation in a lagging axis was also 
**10 degrees or less, and, also optically, was a homogeneous film. 
[0099] By the 1st of a back drying furnace, - the three-stage, 125 degrees C was taken 
after exfoliating the film produced like [ a [example 9] film sublation phase ] the example 
8. it was taken 180 degrees C in the 4-6th phases, and post-xeransis was performed. 
The amount of remains solvents of the obtained film was 0.1 % of the weight. Moreover, 
the light transmission in the wavelength of 550nm was 90.2%, the Hayes value was 
0.3%, and it was optically transparent. When the phase contrast in the wavelength of 
590nm was searched for, it was 35**1 Onm, and the variation in a lagging axis was **30 
degrees. 

[0100] Continuity film production was performed using 20 % of the weight 1 of the 
copolymerization polyarylate resin used in the example 2 of [example 10] reference, and 
3-dioxolane solution. The same thing as what was used in the example 8 was used for 
casting equipment and the drying furnace. 1m a part for /and flow casting film width of 
face were set as 50cm for the bearer rate of a belt. After casting using this equipment, 
the temperature up of the temperature of predrying kiln was gradually carried out to 40 
degrees C (calm), 65 degrees C (wind speed of O.Sm/second), and 90 degrees C (wind 
speed of 5m/second), finally it was made into 40 degrees C, and it cooled. And the 
amount of remains solvents made it the film with the independence nature which is 12 
% of the weight. A belt to the film was exfoliated in this phase, and it sent to the back 
drying furnace. The temperature of a back drying furnace is responded to the amount of 
remains solvents, therefore Tg\ and it is 87 degrees C (the 12 % of the weight of the 
amounts of remains solvents). Tg'=90 degree C, 92 degrees C (the 1 1 % of the weight 
of the amounts of remains solvents, Tg*=97 degree C), The temperature up was carried 
out to 100 degrees C (the 9 % of the weight of the amounts of remains solvents, 
Tg'=110 degree C), 123 degrees C (the 7 % of the weight of the amounts of remains 
solvents, Tg*=128 degree C), 160 degrees C (the 3 % of the weight of the amounts of 
remains solvents, Tg'=170 degree C), and 185 degrees C (the 1 % of the weight of the 



amounts of remains solvents, Tg -196 degree C), and the xeransis film was obtained. 
The film obtained in this way did not have a foaming, an orange peel, and a flapping 
phenomenon, and its front-face nature was good. Thickness was 100 micrometers, 
thickness spots were 0.72 micrometers, and it was a film with very high homogeneity. 
The amount of remains solvents was 0.2 % of the weight, and was a minute amount 
very much. Moreover, the light transmission in the wavelength of 550nm was 90.0%. the 
Hayes-value was 0.2%, and it was optically transparent. The phase contrast in the 
wavelength of 590nm v^as lOnm or less, and also had little variation within a film. 
Moreover, the variation in a lagging axis was also **10 degrees or less, and, also 
optically, was a homogeneous film. 

[0101] By the 1st of a back drying furnace, - the three-stage, 100 degrees C was taken 
after exfoliating the film produced like [ a [example 1 1] film sublation phase ] the 
example 9. it was taken 170 degrees C in the 4-6th phases, and post-xeransis was 
performed. The amount of remains solvents of the obtained film was 0.3 % of the 
weight. Moreover, the light transmission in the wavelength of 550nm was. 89.7%, the 
Hayes value was 0.3%. and it was optically transparent. When the phase contrast in the 
wavelength of 590nm was searched for. it was 25**20nm, and the variation In a lagging 
axis was **35 degrees. 

[0102] The continuity film production examination was performed using the 20 % of the 
weight solution of the copolymerization polyarylate resin which was used in the 
[example 12] example 4 and which makes a solvent 1 which contains water 3% of the 
weight, and 3-dioxolane. The same thing as what was used in the example 9 was used 
for casting equipment and the drying fumace. Moreover, xeransis conditions were also 
made completely the same as that of an example 9, and were performed. The 
detachability of the flow casting film from a belt is good, and the sublation source and 
the sublation blemish were not accepted in the obtained film. Moreover, there are not a 
foaming, an orange peel, and a flapping phenomenon and it excelled in front-face 
nature. Thickness was 102 micrometers, thickness spots were 0.58 micrometers, and it 
was a film with very high homogeneity. Most water which the amount of remains 
solvents is a minute amount very much, and added it with 0.3 % of the weight did not 
remain. The glass transition point of this film was 207 degrees C. and was almost the 
same as that of the original resin. Moreover, when the molecular weight of this film was 
measured by GPC, with number average molecular weight, it is 36.000 and was not 
changing at all. Therefore, it was confirmed that hydrolysis of a polyarylate has not 
happened as for the inside of a film production process. The light transmission in the 
wavelength of 550nm was 89.9%, the Hayes value was 0.3%, and it was optically 
transparent. The phase contrast in the wavelength of 590nm was lOnm or less, and 
also had little variation within a film. Moreover, the variation in a lagging axis was also 
**10 degrees or less, and, also optically, was a homogeneous film. Although this 
continuity film production examination was performed continuously for 24 hours, the 
detachability of the flow casting film from a belt is still good in the meantime, and the 
sublation source and the sublation blemish were not accepted in the obtained film. 
[0103] The predrying process until it casts a film into a support substrate using 1 , 3- 
dioxolane solution, and continuity film production equipment and it exfoliates was 
changed into the technique of drying in the nitrogen gas ambient atmosphere of the 
copolymerization polyarylate resin used in the [example 13] example 9 included by high 
concentration for the solvent 20% of the weight, and the continuity film production 



examination was performed. 1m a part for /and flow casting film width of face were set 
as 50cm for the bearer rate of a belt. 12 capacity % inclusion of 1 and 3-dioxolane was 
done after casting a dope, and in the nitrogen gas ambient atmosphere whose oxygen 
density is 2 capacity %, the temperature up of the temperature of predrying kiln was 
gradually carried out to 40 degrees C (calm), 65 degrees C (wind speed of 
0.5m/second), and 90 degrees C (wind speed of 5m/second), finally it was made into 40 
degrees C, and it cooled. As a result, it is dry to the 13 % of the weight of the amounts 
of remains solvents, and the film hardly changed with the case of the example 9 which 
dried in air. A belt to the film was exfoliated in this phase, and it sent to the back drying 
furnace. It carries out in air, the temperature is responded to the amount of remains 
solvents, therefore Tg\ arid a post-xeransis process is 80 degrees C (the 13 % of the 
weight of the amounts of remains solvents). Tg'-85 degree C, 87 degrees C (the 12 % 
of the weight of the amounts of remains solvents. Tg*=90 degree C), The temperature 
up was carried out to 98 degrees C (the 9 or 5 % of the weight of the amounts of 
remains solvents, Tg*=106 degree C), 123 degrees C (the 7 % of the weight of the 
amounts of remains solvents, Tg'=128 degree C), 160 degrees C (the 3 % of the weight 
of the amounts of remains solvents, Tg'=170 degree C), and 185 degrees C (the 1 % of 
the weight of the amounts of remains solvents, Tg'=196 degree C), and the xeransis film 
was obtained. The film obtained in this way does not have a foaming, an orange peel, 
and a flapping phenomenon, and was excellent in front-face nature. Thickness was 100 
micrometers, thickness spots were 0.63 micrometers, and it was a film with very high 
homogeneity. Moreover, the amount of remains solvents was 0.2 % of the weight, and 
was the same as the amount of remains solvents of the film of the example 9 performed 
in the low solvent concentration air ambient atmosphere. The glass transition point of a 
film was 208 degrees C. Moreover, the light transmission in the wavelength of 550nrh 
was 90.1%, the Hayes value was 0.2%, and it was optically transparent. The phase 
contrast in the wavelength of 590nm was lOnm or less, and also had little variation 
within a film. Moreover, the variation in a lagging axis was also **10 degrees or less, 
and, also optically, was a homogeneous film. The physical properties of the film which 
carried out the predrying process in the nitrogen gas ambient atmosphere as mentioned 
above were almost the same as that of the film obtained in the example 9. 
[0104] Moreover. 1 in the predrying kiln in the nitrogen gas ambient atmosphere and 3- 
dioxolane were taken out from the exhaust port, the trap was carried out at -70 degrees 
C, and determination of the amount of peroxides contained in it was carried out. 
Consequently, to the amount of peroxides in 1 used and 3-dioxolane having been 100 
ppm, the amount of peroxides in recovery 1 and 3-dioxolane is 103 ppm, and the 
peroxide was hardly generating it during film production. 

[0105] As a [example 14] bisphenol, the polymerization of the polymer was carried out 
by the interfacial-polycondensation method, using terephthalic-acid chloride and 
isophthalic-acid chloride (mole fraction .5:5) as 1 and 1 -screw (4-hydroxy-3- 
methylphenyl) cyclohexane and a dicarboxylic-acid component [number-average- 
molecular-weight =34.000 (polystyrene conversion), glass-transition-point =192 degree 
CI. It melted, agitating this polymer at 50 degrees C to 1 and 3-dioxolane, and the 
transparent solution of 23 % of the weight of concentration was obtained. The solution 
viscosity in 30 degrees C of this dope was 5.5x1 03cps. After filtering this solution using 
the VCF of 5 micrometers of apertures, it cast on the glass substrate using the doctor 
blade. Succeedingly, within 2,450MHz microwave heating equipment, it dried by 100W 



200W for 3 minutes, and dried for 10 minutes by 500W by 300W for 3 minutes for 7 
minutes. Although it exfoliated from the substrate since it became the film which has 
independence nature by the xeransis by this microwave heating, the amount of remains 
solvents in this time was 17.1 % of the weight. The ends of such a film were fixed 
loosely, rt performed at 10 minutes and 150 degrees C, 180 degrees C performed 
xeransis for 60 minutes at 120 more degrees C for 10 minutes, and the xeransis film 
was obtained. The obtained film was not accepted for the foaming, the orange peel, and 
the flapping phenomenon, but front-face nature was good. Thickness was 102 
micrometers; thickness spots were 0.46 micrometers, and it was a homogeneous high 
film. The amount of remains solvents was 0.1 % of the weight, and was a minute 
amount very much. The glass transition point of this film was 191 degrees C, and was 
almost the same as that of the original resin. Moreover, the light transmission in the 
wavelength of 550nm was 89.6%, the Hayes value was 0.5%. and it was optically 
transparent. Furthermore, since the force was hardly applied to the film by the xeransis 
after sublation from the substrate in the film, the optical isotropy and homogeneity were 
high, and the phase contrast in the wavelength of 590nm was 10nm or less, and also 
had little variation within a film. Moreover, the variation in a lagging axis was also **10 
degrees C or less. 

[0106] 20 % of the weight 1 of the polyarylate resin used in the [example 15] example 1 
and 3-dioxolane solution were used, it cast and dried on the ferrotype substrate like the 
example 1 , and the film was exfoliated from the substrate. The amount of remains 
solvents in the film in this time is 14.7 % of the weight. The ends of a film were fixed 
loosely and xeransis was succeedingly performed for 60 minutes within the microwave 
heating equipment of 2,450MHz and 500W. A foaming, an orange peel, flapping, etc. 
did not accept, but the film after microwave heating xeransis was very homogeneous, 
and its front-face nature was high. And the amount of remains solvents had become 4% 
of the weight. Xeransis was performed for this film for 60 minutes at 1 80 more degrees 
C, and the xeransis film was obtained. The obtained film was not accepted for the 
foaming, the orange peel, and the flapping phenomenon, but front-face nature was 
good. Thickness was 102 micrometers, thickness spots were 0,43 micrometers, and it 
was a homogeneous high film. The amount of remains solvents was 0.3 % of the 
weight, and was a minute amount very much. The glass transition point of this film was 
241 degrees C, and was almost the same as that of the original resin. Moreover, the 
light transmission in the wavelength of SSOnm was 89.9%, the Hayes value was 0.4%, 
and it was optically transparent. Furthermore, since the force was hardly applied to the 
film by the xeransis after sublation from the substrate in the film, the opfical isotropy and 
honriogeneity were high, and the phase contrast in the wavelength of 590nm was lOnm 
or less, and also had little variation within a film. Moreover, the variation in a lagging 
axis was also **10 degrees C or less. The physical properties of the film which carried 
out microwave heating xeransis as mentioned above were almost the same as that of 
the film obtained in the example 1 . 

[0107] It melted, agitating the polyarylate used in the [example 3 of comparison] 
example 12 at 50 degrees C to 1 and 4-dioxane, and the transparent solution was 
obtained. The solution viscosity in 30 degrees C of this solution was 3.1x103cps. After 
filtering this solution using the VCF of 5 micrometers of apertures, it cast on the glass 
substrate using the doctor blade. Although it dried by 100W 3 minutes and 200W and it 
dried for 10 minutes by 500W by 300W like the example 12 within 2,450MH2 microwave 



heating equipment for 3 minutes for 7 minutes succeedingly, xeransis is inadequate, 
there are many amounts of remains solvents, and the film with independence nature 
was not obtained. 

[0108] The polyarylate resin used in the [example 16] example 1 was melted, agitating 
1, 4-dioxane. a tetrahydrofuran, or a cyclohexanone at 50 degrees C to 1 and 3- 
dioxolane contained 10% of the weight, and ****** of 20 % of the weight of concentration 
also prepared the transparent solution. The solution viscosity in 30 degrees C of this 
solution was 5.3x103, 4.0x103, and 5.5x103cps, respectively. Neither viscosity change 
nor nebula was also seen, but, as for these solutions, the stability was good. Using 
these solutions, the film was produced by the same technique as an example 1, and the 
film with a thickness of 100 micrometers was obtained, respectively, the obtained film - 
yes, **** does not accept, either but the foaming, the orange peel, and the flapping 
phenomenon excelled [ **** ] in front-face nature Thickness spots were 0.58, 0.78. and 
0.53 micrometers, respectively, and were homogeneous high films, the amount of 
remains solvents - yes. **** was also 0.2 % of the weight, and was a minute amount 
very much Moreover, the light transmissions in the wavelength of 550nm were 90.2 and 
89.9 or 90.0%, respectively, and the Hayes values were 0.3, 0,4. and 0.3%, 
respectively, and were optically transparent. Furthennore, since the force was hardly 
applied to the film by the xeransis after sublation from the substrate in the film, every 
film of the optical isotropy and homogeneity was expensive, and each phase contrast in 
the wavelength of 590nm was 10nm or less, and also had little variation within a film. 
Moreover, the variation in a lagging axis and all were **10 degrees C or less. 
[0109] It divided and added to 3 times, agitating the polyarylate resin (number average 
molecular weight 22.000) 23 weight section which consists of a repeat unit whose Ars X 
in the [example 17] above-mentioned formula (l|) is 2 and 2 ****** pyrene machine, and 
are p-phenylene group and m-phenylene group (mole fraction 1:1) at 60 degrees C 
among the 1 and 3-dioxolane 77 weight section. The dope stability at the time of saving 
at the viscosity of the obtained dope and 60 degrees C is shown in Table 3 of back **. 
Neither viscosity change nor nebula was also seen. but. as for such a dope, the stability 
was good. 

[0110] After casting this dope on a glass substrate using a doctor blade, it dried at 5 
minutes and 40 degrees C by 30 degrees C, and it dried at 100 more degrees C by 80 
degrees C for 20 minutes for 20 minutes for 20 minutes, and the film was exfoliated 
from the substrate. The amount of remains solvents of the film of this status was 12 % 
of the weight. 

[0111] After drying such a film in 150 more degree-C 14 hours, the film was exfoliated 
from the glass substrate, and a thickness, the amount of remains solvents, all light 
transmittances. the Hayes value, phase contrast, and the glass transition point were 
measured and evaluated. As shown in Table 4 of back **, the result had few amounts of 
remains solvents, and was good. [ of transparency, front-face nature, and homogeneity ] 
[01 12] [Example 1 8] number average molecular weight produced the film like the 
example 17 using the same polyarylate resin as the example 17 which is 30.000. arid t 




he film was obtained and evaluated. A result is shown in Tables 3 and 4 of badk 
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[Table 4] 
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^- h 7 Y JI.^. ,H u 7 -J U- h 7 Y ;U A Aj: t-;5tfflt,. 6 

5 7 L < fiebnri^-s. 

JO 0 0 31 &fflM7<;|.AIi. STNSaras 

h 7 ^ .J f - JI.7 7 ^ ;i.A;)Jffl 1,. 

M«!6fi^^»ttAtffia®o^ni-aLt&fflS7-< ;u 

A;>t*«en. ^0-lg>itLT;J?>J7'JU-S7^;u 
A;)t*lf6nTt^S, C<0-1?>J7'JL.-hti. 5f#8lS 

^<"'"-*i^afflM7-f;uA(cs,'^$n^feffig$ 

yiJUA) (o^^x^^tfj'.znamz^-^^^^r^y-f 

(0 0 0 4] -jglc. ;t^'JT.JV-h7^;UASIii;46 
<!:t-o7'7X7^.yj77^.j|,./,.iigai^Lajf^^^^ 



\ 



( 

3 

(1 9 9 3¥1 1^1 \ B\^±,^±^) ] . m^^TT. 
3 0 nmfi^T, l » U^W^^^n^, C ^ 

[0 0 0 5] m^^m.^t>^i^^M^.v7tju-hy^)i 
mm^nxtrc. mmmmmxi o o ummm(r>mmy 

□ D ^ >HHl[ffi^Jti: LT^^Ii:$nTl.i-5o 

^t^mm^:^ri. fi^-D^-^y^o^i.^t^^j^tzmzmn 

ti. '^^'^(^yf^^tfxft^Lxmt^mxRm^n^mn: 
^^^^^^Lxmrn^m^mnt^ti'^ommf)^^ 
-5. ^^^z\tm^xhy>c)ii^p^\zm^-r^t!^mm(o 

^(^mmzmmyj^^^o zn'6(Dm.^.f)^^}6i^, m\a 
'^>?^'mmy}^^(Dmm^m<Dmm^m^nx^^rz. 

(000 6] 



^ $^^¥8- 1 343 3 6 

4 

^^m'^xmmmmmizj;:o. ^m^. mm^. ^^i^ 

e^*, ii^zs^n^m^'^rzt^^)7^ju-hj^y^)VA<D 
nm^jm^mm-r^zt^z^}^. 

(0 0 0 7] 

m^r^fzibiz^M^^Lrz^^. m 1. 3~v:t 

^'^y>fi^^^^JT^)u-h^i^^^^mm^zmmL. 

'^^^<r>^^Tx^(Dmi^(D^^^/}isnx^n. 

^i'-^yt^i^m^o^m^^^mrsiy^juA^mmxt^z 
t^M.^^itiL^mM{zwimLrz. 

b^^mmi 5-9 0SfigB<!b>}tU7'JU-h^«fj!gi 

0 mm&tfi^^fsi^Tfit) 7 u h^an^^^a^ftT 

^3-5. ^fz. n^\mmmm^mz7^^:ii^zsy^rz\m 

^^^tis.i&ms^m7)izi-)[,^(j>^t^±mmmm0&mi)^ 
[0 0 0 9] ^fc, ^^m^t (1) cn^<7)^?8tm^i» . 

(K-:/) ^^ltSS±Jc55^L, ^LT (2) 

fi'^^^mmyjm\zi5^^x. mm^^^^i^Ltz^^j^^ . 

x^^.^ (Tg- ) (Dmmz-^t:>^x^^(Dumx»M 
m^r^t. ^^m\zmsbx^:^^^im<f)^'Df^nuy ■ 
-oi^Atfrn^ti^cth^i^^dMytz. ^f^m<D»my7m 

[00 10] ^^mx^v^mbrzi, 3-v:t^y^>- 

mim(D±^(D^miih$>^. 'i^':>x^m^7.rs.e.(D^ 
^^iJT.'^mm.^x^^^^m-^ztffifc'^^cnmt'^ 
b^^Li^, ^^m\z\tz(D^t^^iixnm%^xiD^ 

[0 0 11] mm^mxmx<n<it^r^^mtLx\t. 

t\t. ^Mf^.^^iz^^n^M^^^Ti ^amz^o 
zn\tJKi^n<D-^(D-^mwmz\mrLh^^t 

^^•f^y ^ )i'i,^mizmmLrz}(^!;^c. m<^tzt\z^ 
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(4) 



^mW-S- 1 3 4 3 3 6 



[0 0 12] i^ATizti^^^m^r^o 

[0 0 13] *%a^{CiiliT^l.^bn'£);}?'Jr'JU— h 




*f)^i)-^^t^'}T^)V-V^mmtLX\t. T§S^ (II) T 
< « 7 5 ^ ;u%jei^±. L.< « I 0 0 

[0014] 



O O V 

H II \ 

-C-Ar-C-V 



(ID 



[0 0 15] K (II) 4^. Arti^9^ISc6-l 2<Z>^ ^^S. l-7x-;U-l, \-X^Vym. v7x-;l. 



[00 16] e:c:T±t2iC (II) {ri5V^T»ji^Arfi a? 
^3^&6-l 0(O^#i^j^{fc;Ki^ST, ^«:6«j{Cltm- 

^n, #[C$ff^Hr^(Dttm-'7x-U>S, p-7x- 

[0 0 17] x«i^9fi»:i-i 5 

>?5:<i:t>-SOST^0. I^L< fi^^feS 1 ~ 1 50 

cfc os^n-s, ^fii(ctiM9^i6[ 1 - 1 o<DzLm(Dmmm so 

2. 2-yPfc-U>S. 2, 2-7'^U>g/4- 
1. 1 - v^a^4^vU>S, 3. 3. 5-hU;< 
CH3 CH3 



1 



0-t 



[0 0 18] R^-RMll^-^AcJiS75:0. T^m. An 

[0 0 19] znbo;teij7Uu-h^»sg(7)4'-e. * 

1, 3-v:^^V^>iC^r^i§» 
$>y). A r «m-7x-U>S^fctip-7x-U>S 

(DU^^t>itf}^tff^L\^\ m^\:s:. ±iB^ (ID ic43tt 
sR'i5j:t^R2(^vi-rn?5>-^r;&^pi^ji/Sr*o, r» 

4Dj:^R^<7)i.^"rn;Ji^— :^;:>^^^>il/S-C$>0, Ar;5«m 
- 7 X - U >Si5 ^ p - 7 x - U >STflfe'5 
Ti25^ (III) "C^$ns«iOjiLm<^:^^'&>i-5fe(0*« 

Wbn^« (R^ R\ :fecfce/x;i±i2ic^^ffct)0 
ti^i;) 

[0 0 2 0] 
lit2] 



"7 



(III) 



[0 0 2 1 ] ^/c. hgfij^ (ID \Z^{t^\t)^\, 1- 
y^U^:^y]y>m. 3. 3. 5 - hUpi^;i/- 1. 1 
- > >7 D V U > S/S: ^'(OSgSl^i^ibTKjSsST^D D , 
R^-R^;!>^±T;^i^T^n, t-LTA r ;5^m- 7 x " U 
>S43j;6Vifciip-7x-i/>ST^^, ^^AfrF 



[0 0 2 2] 

[{1:3] 
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(5) 



4#SBV8 - 1 3 4 3 3 6 




.(IV) 



(CHa; 

(<^3) 

[0 0 2 3] t>^5^:^^a^lr;fe^t'5^U7'JU-h^ 

^m\t. ±i2s (II) Ts^n-siioigLmfiEoia^ 

<Z)«-&, »*UVi#|ii<!:UT±|gJ-^^frcS (III) ^ 

^i^^ (IV) T^$n^2s^o^osu*fficoii-rn 



*^L<H 30-99 ^;U%^^-r^:^a^«:;5«*tf i^n 
»i p - >^ X - U >ST^ 0 jI Lm^;<?^«^^ L 

[0 0 2 4] $6{c. ±mt^^jy^ju-hmm\t. T 

12^ (V) T^$n^li0iiL#aS:5 o^;u%jetT. 
10 0 2 5] 




(V) 



[0 0 2 6] K (V) 1^^, YliitrlBit (II) 4»OX<J: 
[0 0 2 7] ±12^ (V) iCiJl^T, Yfit^iS^ (II) 

^I'ymii^^fz^mt^^m^tn^. ^i^m\z\±:^^]y> 
1. i-x5^u>s. 2. 2-yneu>s. 2, 

3, 3. 5-hU^5^;U~i. 1 -vi7nA,;^c/|^>^ 
;^^OI§^;SfiJ^fb;K5S?S, l-^x-JU-l. 1 -x^ 
U>^. v7xX;i.;<5'V>S. 1, l-7;U:t^XU' 

[0 0 2 8] R^-RMlI^~^fctil|;^j:0, ;jC9^, AD 

[0 0 2 9] *%HRTfflV^5i?»Jr'JU-h^»l|§«, 
fluids (II) ^^XShtlj^ (V) T^^n-S^OigL^ 

(0 0 3 01 ±K5;ttUr'J!/-M^|^^liiSa. ^©M 



5<? 



40 



CiiCJ;0S^-r^C<h7)^T^5. ^Tz. (II) 

:fecj:^ (V) 'Ti^'^n^myymLwm^^u^^m'^^ 

(II) (V) •C^$n^lir)iiU#ffi;5^6 

[0 0 3 1] *fg^fC;fe(.^TfflV>6n'55j?UTU U-h 
,^^fl§co5>^S{i, GPCT^^L;t^UX^U>«^ 
coiS:^i^5>^a-c 1 0. 000l^±100. OOOJ&t 
T:$?^L<fil 5. 0 0 0J£(J:7 0. OOOI^Tr* 
^, 0. 0 0 0.i:D/h^U(h3t^;i7 

^>H/A;&^^^^nT, ^^clOO. 0 0 0 ^j^A-Sii/J^U 

-^--hmiz < \.^if)^ f) /)^mmmmTr^ft^\z»^ l 

[0 0 3 2] <*:coT. m^ji-T')\^^ommr$>^ 
1. 3-i?^^y^>\t^mm^m^. 
^.'^^ (7 6t:) , mm^(D_tf}^^7fiijT^ju-h^mm 
<^^mmmm^zm^^><Diz^'^\z&nrzmm'T!3r><>. m 

i;^t^x-5^;i.5^coStt£T J^-S T- h ^ k K 7 7 ^ >. 
/^^ -r h ^ b H □ 7 ^ >{S?§f^^^ila)^.#> b 1 , 3 

(loot:) rch^fzibizy^ }ii.f3^q,mm^^i^L 
^rz§i^>m<$>^rzMzxmm^zmmr^\z\t 



-327- 



\ 



(6 

9 

[0 0 3 3] *^^lc<=i;ntf, ±fB;itU7U^-h^9t 

[0 0 3 4] ^^^iCiSl^Tffil'i^n^SlltLTIi. 

f^^t)^ 1 0 OaS%(;D I, 3-'y:t=^V^>i!)^^ 
4 0S«%OT-C«^L^-5teOS«tU 

CO 0 3 5] *iiwirckntf. ±Es^at»fie«5(c, $e 
[0 0 3 6] -r^^)^. ^mm^Tz. i, 3-v^^4^ 

V^>$6 0aa%^i4±#^L, 3jtU7UU-h^^Jlg 30 
^^MLm^m^ (a) , 7fcfeU<«^^|gcl -6(^11 
S ;t ^i^ii^^4^cDSMH^^ 7 -;K7)/>;^j: < a: t> t,^ 

fmuM (b) , fc<tr;;ttu7u h^gtjjti;:)^^ 

?i^*U7UU-hJ^mj[g|$j$^^ft-C^'3T. ±IB^g 
^ (a) 1 5-^9 0mMg5{Z^L:^eU7U^-^J^^»jJg• 
l 0 MWlW^^^^. J: lXj^^IS 1 - 6 coS^t^ 
*/ili5^i!e^m^<75|gflJ^;^7JU3-.;K?)/>;^< IS 
(b) (7)ft;)t, ±IBSfil (a) t (b) (h^S^e^i-SSa 
^^^f:cO 1 - 1 0mS%T^^C<!:$1$aa:-r^.-SU 7 

')\^-hmmmwsLijmxh^.- 40 
CO 0 3 7] -mzufkmt^mm^Wkxnxsmm^^ 

M^^^ma^^h^tzmzy ^ )vi^\zm$i&m. mmmt^x-oi 

tz^-). y >()i'i<f)^h^-m'rrx^\f^mt^nmtLrz^ 

^^M\z^mm'h(r>^\,^i^mw.=t'fi^^<n\^\.x<^. so 



^^5i¥8-l 3 4 3 3 6 

10 

^^^^\tm^m.(r)t^')'7-tmm\z{^mLx^^^. 
fi^^^Mm^m(r>^^\zmt^^^. uEtm^x^xu 
^(^nntLx^mmzm^^m^^m^. 

a^x^^ih^. i:mmtmm%mx^x\m^xt>ri!>t> 

[0 0 3 8] ^^H^triStt-Sig*^ (a) i5<tCX;J^'J7'J 
[0 0 3 9] *^B^Tffil/>5 7;m-;i/ (b) i:LT 

2-'4(7)«:(^. h^^^t^^Lfzmmmr)vn-)Vf)m 

a? 'm(Dma^^tm%\^x\^^%(DtmmLx\^^^. ^ 
^fzt^y >()vi.wsk'^hn'ML'^r<ft^<ox»^L< 

[0 0 4 0] 7^^tz\mm^\--^(D}Lm^mm7}vn 
-Mtm^xm\^^xh^^^L. 2mm\>A±M^^t>^kx 
m^xh^i^^m\im\ 

[0 0 4 1] A'^r )vn-)io^^mmm\zwsi^n 
f3.\-fn\tf^ibu\^\ ^ri^\t:^^')7^}v-Y^Mm\zn 

i^m^ti^Wi'^^tr-^^xh^. -mz\t±^mm.. 

(a) t. ■^^fz\tiHm^\'-^(Dhm^mm7}vn'-' 
)i (b) ti)^^fs.,^mm^<D±mznLx\'^iomM 
%. «F*L<«i-8sa%, $'=>iciff^L<fii: 5 

^ [0 0 4 2] 7^^r}in-')if)^mwi^mi\z^^t\^^ 

m^^^if^^}r^)\.-vmm(n^m\zmm^h^. 
1.3- ^-it^^ V 5 >s?ft"4^Jc#^E-r^>K-^®i&^i^si 

7>!Hi-;KCd;0. xx-r;u^^{if^t<^»$^{t;5:Vi 
:^-^^-h^^(i«^4rjcSu*S/cfij[ni7;U3-;u 

^iftmfrK igj 4* IC ^ TzktAitS. 7)l3-)l fii^^ ^ti^t 
€\t. JiXT-)l1^^(D^co. rut^-^mil^ (I!) xm 
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11 

[0 0 4 3] :^^f30. 1. 2-Vir^Vyy^±tz^ 

[0 0 4 5] *^^^c^nf^, ^fatm«j (K-y) (;) 

^\z^^m.fi^m^^t<^m^m^i)mut^nn^\. 
<^tn is?c^«^a75n 5aa«5feaTtt«^;^K-7^ 

[0 0 4 6] P!»brcK-:/tt3{rT,$g%, ?5fe^;^<h-<3D 
[0 0 4 7] *%9^(DH-y{lM^^'C«?¥-r-5)C<i: 

6t:. J:o^^L<}i4 0-7 o.rT^^o ^-UiS^mm 

3 OiCJ:0(£v^i:ttu-7-o^ai{iJ:'5K"-:/cod{l:;5^ 
[0 0 4 8] *^H;3|-;feUTi^l. 3-^'^^V7>$ 




^7) #5^¥8- 1 3 4 3 3 6 

12 

•r^XST^O. aSfe^X@li^iiLAch'-y;5^e»^g5 
[0 0 4 9] WLrnxm (1) X\t\^^'9-yv-\^\Z^ 

h t> L < \t '^'7U^<j)^^mL\zmm\z 
10 tLr\m\zmmtu^^f)^. xx>ux^ 

^^m(D±mtfjih^m\z^^^yjmz»n^i^ 
^mmm^mh-KSimzm^^^n^. *^sj{c:fett'5;K 

i5i: t;/*;tttfi»jigttSl7;U3-;|.sSMT'5 C <!:lc 

[0 0 5 0] -mz \^-':rfi^ibmmfi^z:>^m:f3iy 4)1 A 
20 ^^mr^\z^rzy)mmif^mt^^xm^fxmi'X$> 

0. 0 0 0 c p s. ^?^L<{i7 0 0-3 0. 0 00c 
psT^-S. S?0E*SS7&^ 5 0 . OOOcps^ffi^^i 
^l^<^m9jm^Tfi^^rc^\z^mrj:y^)i,/:,t)mi^tit3i 
^^Ztf)^$>r). i^^L<f3i\^\ ^fe: 3 0 0 cps*« 

ximm^^m-r^. m'^^^xhizm^^ry^fj^ih 
mmf}^i^-^z^ihLiz< <^^rzKi. 9\^^a^<Drzisbiz 

30 n75:Vi. 

[0 0 5 1] ±iaigt^^fi!^i^C0if^jl8#CDta^ti^l<i^|§ 

mz^^m. -^icio-eor, $f^L<tti5-5 

ot:c7)iggiTfT^noo ^fti^^T^am^^cy^ji-A^^^ 
/i i6 (^y ^ b If L m 5 ritzmmt^^mm^hxmm 

t. ¥m\zr3:an^\z^m(D^i^'mit^<^^^rziibn^ 

-A? (0 0 5 2] mmxm^^mmi^x.mzf^^niiiz. 
\z^Kiy 4 )VK<r>^m'±^^m\zW'mt (u^u>ya 

.11 % C ^ gSL^'g^ o <h [5l&^ C 2^ci(0^ j^T^^g t r , 

1 . 3-^-^4^v^>iiiSj!gm^. 
50 w-m^^'^i^-^n^y ^ )ih.%mz'd.i^^L^K 
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\ 



(8) 



#(ffl¥8- 1 3 4 3 3 6 



13 



14 



2 cc, »$L<(Si 0 ot;AtSffl$ns. rroigr w ssTg (r) tr-at^. (Tg- io ot;) ~Tg 

«. «®iS«t?!(i*t^«^li2 5ag9ifc^$n5/5:* COlSiB. »*L<li (Tg-SCC) ~ (Tg-10 

JSt^ St. i£:'Sl3«?i;TaS:Mr3Tt)J;V5, ^-co^ Jg*tg-i9^f<. (Tg-lOOt;) iOffiV^t^JS 

-«(C«aS2 Om/D'«T, «FSL<lil 5m/ iSai4i¥U<il<rj:SfcJ6lc»SL<;iti. m^m\m 



[0 0 5 4] ca)88%iaig-ctt7^;i'A{j«R±icft a> !r#5;5fts^viaiu/;. (ai) rst 

SS«S*i*l.^i:7-<;i.AAt*e,;bHi«:*lc^}^*<e (SJS®^jKfilC*^<&#L. 9S»«ia®«lPt*Jc 

fcK--/*^eiSSL.fc7^';PATfe, ^^S«i:©«S ;^A®#^^^;J^««L.7'^J^A(J«L<^®L•?»•r<;^: 

t&mni^c^. seoTsa®aa«aii;5:B^Tfeo. «*#tf7^';wA©^7x<E»,*s%a:LT!jfc««c 

~2 oaa%©asfflAtss?$ns. [o 0 5 7] *f6?gic*3t,>T«. -p^ivuPMumzu 

[0 0 5 5] ma<aiSfc*5t.T(i. SSJ;D?)lKLfc fiipISg;i«ti. -T^ite^Sf KSttjg-c. «j»*TKSC 

7-f;i.A$3 6IC$t:igL. SS®«ta«r3aa?SJilT. 30 (I) 

»*L<(iiaa%etT. 5^«c:«F$L<tto. ssa [ooss] 

Tg- -5 0<T<Tg' . •••(!) 

[tfL, Tg- rc) tt«Sj8(«^^tf:}fJT'JU- SftlCTg- ^mK^tl&ifi±\:^ft^{zlif^{.<l3. 

atflCt3n«SS«aw«^i;i:t,!CJ:.WT^.. ] W|£ fl3~l oaiSif. *f$L<;i4~7aBIC5JltT^-OT 

^sffi (T) <o«ii-e. ^-wTg- (;>«i»(c^t»ttTa g' \zf&\^xWi'mmz^^t^j5iki)m^L<yim-&n 

o. CC-CTIi.^ja^gyviaS-Cft-a, [O 0 6 1 J ;5^A^S«:Jgjaffi(±$'5ICjfSL<li. 

(0 0 5 9] c::Tt»5Tg- li, DSC (bi f fe [0 0 6 2] 

rential ScanningCalorimet (S:3]Tg'-3 0<T<Tg' 

ry) feic<fco. mmt)vmzs.n^iixL, w&mm -csa. 



[0 0 6 0] «$EiSXS-C!i. 7<JUAAiilRi3l$nTff 0. 5~15m/». Sf*L<tt 

<iaeTaas«st*?«^LTff#. -cnicffoTTg- i~i om/»ro«!B8Tff*5ns. 

Il±JfLTfT<. ee-DT. C(0xe-C7-fJl.A(0^S:4 (0 0 6 4] 'A\Z. ^Stt/f;^3?HSl't'C*>lt57 y ;U 

T#ia$ttS«>AiWKJ-C<feo. ffiSASTg- -5 0X:* [0 0 6 5] mzy^^tcmz, 



[0 0 5 6] a-ifttCWSI^iglg^iajzOS^KK 



2 o"c/m i n-t;m^LtLm<ntL*,TifinT&m.t.^mt 



(0 0 6 3] C<:Olt%iaxe(C*i!.»r(i(i54£)tIB<hlaI 
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(9) 

13 

[0 0 6 6] ±B^f8iiiS7.nm%^m^r^^m^ii 
[0 0 6 7] ±myfm\i^7.\z^^n^mmmm\m^ 

[0 0 6 8] ^rc, ±ifi^Mtt;^x#a^{i, ±ieH- 

"tti^xhxM^^mmt^^Tr^tz^^z^i^ u < t^v^. 
[0 0 6 9] ^(O^of3.»mo:>^mm%^^ts^m^i5 
T.^^mLtcm.mmzm^Tm'^iiT.nmm.^xmmm 

[0 0 7 0] *%B^CO^M(C^fcoTH, il^co^^^ 

mxh^. ^(r>^ou^mzr:>\^^x\tmz^mm\zmm so 
$nTv^^ m^j^m 5 5 - 36389 n^L^m. ^^zj^^ 
ii^aa 59-21656 n'/^m^m) . 
[0 0 7 1] ^rzm^^xmx:k^^<Dmmf)m^^n 

xmt. rzt^^f^^:^xnm%^^xff'oxhnm^^ 

[0 0 7 2] &.±m^rz^o\z:^m^:t}xnm%^x<D 
^i^x\t.m^m^(Dmitf)^r3,i^rz^\zmm^mm&t^ 

^Wkmm^^m%xnm.^Lr^{in\tt^(b-t. w^m^^ 
iix^^}kt^E(r>:^mLt^mmx^ft\.^rz^\zmm(r>m 

^f^i^f^xnmm.^x(D^i^x\t, m^x^^i, 3- 

m-fnim^m^m^i^jimmzmnr^tmij^^nx^^ 
rzf)\ ^<^Bctiz^^m\z!i^i-f^um^mf^<D^m 
%xh^mf)mmizmffL. '^^i^xn^x^i^rzh- 50 




4^^¥8- 1 3 4 3 3 6 

16 

<r>i%'^\z<^^i^\.mmx^i^x^^ctii^^t^^rz. z 
n\t^mmmmi^mi^:^xnm^^x\t. ^m&mz^ 
^"^x^m^mm^^ti. }iL.^m\z&mm 
>m) f)m^Lf^^^rz$b. ^(D'iS:<D^i^i^m^z:h\,^xy 

-So 

[0 0 7 31 ^m^^x^x(r^m.m'^^^t.\.x\x. 

umz^n^^S^z,t\^m-5<^ (SoTT^^n&<7) 

mz\m^^\^h^%t.\m^tL\*^. m7L\t-mc.^%x 
'o\z. %^m'^\z^^'^^x\t.im^^-^yvim^ 

'^^'7um^mz\m'^n\'^. 
[0 0 7 4] i^^^mz^^^^xm^i^^ri^-^^^uwm^ 

m^^-^^ ^U^^^-=f-^(TyUm\Z^^. 2. 4 5 0MHz 
>5:i:;zftft*^-^^;fS:ttnff, 9 1 5 MH z t)ffil^^c:<i: 
2, 4 5 0MHzi5ci;t;9 1 5MH2;:i^«^SllffiV^6n 

-mLxmim^. 
[0 0 7 5] ^^mx'i^^n^y ^ )ii,(Dm^\t. I 0 

-300 - m. ^SL<H50-200/i moymmx^ 
fail:7.< il.Affl{^JEc7 rJl^AiCiio 0-2 0 O/xmcOJ? 
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\ 



^7 

[0 0 7 61 )^^mm^^^mz^L^^^m^^\ir. 

«^C0^i^C0LIJm<i:^^g;C0#ic<i:(7)M(i:^gT'5• WilS, 

<r>0, 1-1. 0%T^0. »^L<}10. 2-0. 8 
( 0 0 7 73 ;5KLT*^^(Cctn{f/5 SOnmcDiS 10 

[0 0 7 8] ^%m\z^^nihnrzit^:^'&y ^ }vu 

[0 0 7 9] 20 

t^if'^y ^ )VL.\m^^fv^mm^\zm^^^ti^% 
mz^^xh^. 30 

[0 0 8 0] 

{^mm] ^xr\z%mm\z^r)i^%^^m^'t^. ^ 

[0 0 8 1] i^f^tt^ : m^fh^ »BS!ttSt^B 

: TA I n s t r ume n t s K 2 9 
2 0SIDSC$ffifflL. ^iaMlIti2 0t:/5^TiS!l^L 
tz. 

ytiisia^ : a^&sf^^ m ^m^^u^'^^ (uv. 

-2 4 0) $:fi^fflLfCo 

-5^-UDH-2 OD^^^fflL/io 
^nm^^L<m:^^: gt(im®lfrff^KOBURA-2 1 

ADH (kss-xt^ax m) S) ^sML-;:i. 



' ^$ra¥8-l 3 4 3 3 6 

5:^^S:^V- im SIGPC. HLC 8 0 2 05i$fi! 
[0 0 8 2] [%mm\] ^^^^ iW) r^OXt^2, 2 

-hl§fSW [S:¥i^^-Tii=3 7. 0 0 0 (^'JX^U> 
»») , ;^^x^^4=2 4 sr] ^. 1. 

'jyy\zz^ox:x}m\.fzt^^^m\.. ais2 0M% 

m^mtA. 5 X 1 0 3 c p s T^oTco ;5^;5>^^fa[ 
C (7D ^f0C g 5 M m (7> 7 >f ;U ^ - $ M Ttt jg L 
^LAc. dS]1^4 01CT3 5^ra1. 6 5t:-C75^P^, 10 

0 *CT 7 jiffmmnwiLhxt^ ^y^ )\^2x^mm^^mm 
\-rz. ^o^^^xoyy ^ )VK(D^mmmmt \ A. 7S, 

T/$e;c$s:j^g4JTi 4 0'c-ci 05^^^. i8 0t:T 

^owm'^^n^\ ^^y^ivL^^'ntz. %i^nrzy 

\z9krix\^^it. mwti(yOiim. iP^^iiio. 7 6m 

\tO, 2mfi%-C*0ffii6TaS-C*oAc. ^Ac5 5 0 
nmc^ttgJC*5tt^j^ili5il$fi9 0. 2%. 'x-fXii 
JiO. 3%T^07t^6<}(C^^T^ofc, $«i(C, 

)\^^^mm^^m9^ki.tz^0>^';^x\my ^ )VK\z^E 

l^^o 9 0 nm(c^tt^{4^M«l 0 nmJetTTSO, 
lOreCFT^ofc, 

[0 0 8 3] [nmm2] ^^ur^iu-hmmm.tL 

X. ill) ^COXf3^2. 2~7'PtrU>i&. at 

1:1). R'-R^;:?t7K;^^T^0, H^te^ (V) ^<d 
2-ynt:u>^, R'~R'7)^;K5flST^'5<t 
OiIL*&;5^b>ir). fflBS^ (II) (V) 

Jlij-if'.^^- h [Sc¥i^^TS=2 6. 0 0 0 (:fvUX 
^U>»S[) . ;^7XIE^.#.= 1 8 4'C} ^mi^\ 1. 

2 3mm%(Dmm/;sitBm^mmLrz. commozor: 

tCi5tt^»ja!ttStl4. 0 X 1 0^ c p s T^io/t. 

Xh^tz. ^(Di^W.^Jim.b iin\<r>y ^ }V^ — ^m^'^X 
^^^Ltzik. K^r7-yu-K$ffl(.^r:7xQ^i'ys 
^h{Z\k%Lrz. oi£5a^4 0t:-e3^>PJl. 65rT75^ 

PpI i^ox:x7wm»^M^Lxii^^y^)VL.^mwL 
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(11) 

19 

a^LT, $bCftjSI2g4»T 1 3 O'CTl O^i-P^. 16 

i^^ti 1 0 3 urn. 
0. 6 8 wmT*0, i^-itOiSl^^-f >iUAr*t)^. 
SS^§«5fi{iO. 3SS%T^0fe56TfSaT^oAc. 
*/i5 5 0 nm(0(^S(;43{t'53^^Si§i^[J9 0. 7 

iiWtM<s ^:15 9 OnmiCistt-SfiC^SMIil Onm 

[0 0 8 4] [itfe^fUl] ^»«?q2(Ci5(.^T, 1. 3- 
y ^ ><Of^t) 0 iCx h 7 1 K □ 7 7 >i£ffl l^iTiS 

ofc. '2&it^igf^TaS3 O'CT^i^Ufc*^ -B»^ 

[0 0 8 51 [IIJg0«13] t:X7xy-;U<i:UT. t'X ^ 
(4-t: Hn^v-3-;*^;t.7x-;U) x;U7^ 
^fecfcl^l. l-tfx (4-tKD:^>'7x->iW vi^D 
^^-t^> (^jiHt$8 : 2) . '>':^;U4?>K^^i:LT 

T-U7^;^g!^n^-r i3<^0J-rv73';p»^D^< 

K (^;Htl^5 : 5) Srfflt.i, l!^®a#8^?£T# U T- 
^l^LAc [i[¥J^^^S= 5 1 . 0 0 0 WJX5^U 

>^S) . :tf7X<tei^.d^=i 6 6t:] o cn^i. 3- 

v:^-=^V^>JC5 0t:T«*^L;^;J«6^«L: «S2 3 
^i§fRttSll3. 5 X 1 03 c p sT^ofCo 30 

tz^. K^^--:^U-K$:;^ViT7xn5^>r:/S«±{C 
0 0rr753'Pp1Jtol*^jSLT:f!i^b7-<;UA=&S«;!|i^i»l 

«LAco :i(Di^mx(Dy^}VL.(r>^mm^mtiA. i 

T, $f=>{C?£jS|^S4»Tl 2 Or-Cl O^i-Rfl. 1 5 S^CT 
6 0 5>Rf)ft^S^^fTV\ ^i^7^;UA^?#Ac. ^^€>nAc7 

ti^»-C*o;t, /P^^JilOO^m, J9^)K«0. 53 

aiio. zm^x-Qhomu^xWLmrch-Dtz. ntzs^ 

0 nmO(^^{Ci3{t^>t«lSil5?Ji9 0. 0%. 

iiiii. ^%xhr^^^m\zm^nx^^tz. 7 

^ ^^^^SS/^^b|y|ftl^(7)^j^Tfi7^;i.AiC?&£;/3;5< 
5 9 0 nmlci5ltofiV4gM(i I 0 nmi^XTT^O. 7>f 

)iui^V(Df^^y ^h'puf}^ -0 tz. ^rzM^^(r>n V y 



^W^%-\ 34 3 3 6 

20 

[0 0 8 6] [3giSfi»l4] 7K^3Sa%&tn. 3-'>- 
:t^y5>{c, H^fE^ (II) ^(7)t:X7xy-;i.^5i'{- 
*3l^T, X;(^^2, 2-7'nt:U>S. -R* ;5t*9jlS 
T'^^t)(7)7!i?6 O^JU^, X;)<;*xU>S, R'-R^;^t 
;5<5";i/^T^-5fec7);^>t4 0^;i/%T^O. Ar;5^p-7 
x-U>S;feJ:a:m-7x- ]/>^T^'5 {^))^Vl% 
7:3) tlOigLmfi:;5^'=);5:a:t^S^:t?'jr'JU-hW 
.SH [Sc¥iig53'^fi= 3 6, 0 0 0 (4^UX5^U>» 

») . ;^7Xib^.^=2i lie] ^^^x.xtmx.itt'^ 

^J§»UT. 18^2 01:fi%OS^;^cC^fat.^^)£:. C<0 
?§?$<7)3 OriliStt^^j^ttSliS. 2xi0^cps 

ilC0?gjKS:?L@5 /im<^7^;U^-$ffi^^Tai 
jiLfc'^. H^3^-:AU-K^^0iT7xOi5'^:/SS 
±(zg^MLAc. c:(7>SStli&Tac07xn3'-ryfi&-h^ 

\zw». a«iLfet>©T*^. cii3^^4orT35^m. 
6 5t:t75^w. 1 oot:T7^r^^)njWi0t^LT*^e7 

;U A Affile fi|fil«5^«I.6n;^;5^-3Ac. ^ity 

C0flI«P#,STC07^;UA4'O^®^^g(Sl 5. 1%. 
KWll 0 8 xzmTfeo/i. f^-S«$ffi^iTCa>g|fP 
^^OiiLfc* c:co«^$^(c6[5i»r}jgU)i:*««IIBtt 

(0 0 8 71 [^M«s!5] x^y-;i.$3Sft5g^tf 

1. 3-x^^-V^>{c, IIJS^'MTfflV^fc^S^i^U 
TU U-hfitflg$r5 0t:Tiaj^L;5:/^^b^)^LT, ilS 

2 oas%<oa^?^^ja!S:^;t. 3 cricks 

{t^^?$t*i[U3. 5 X 1 0^ c p s T^ofco ii^t-^^ 

^l^«glC7xn5'^ySS±lcSI3iL. f£«LrftfKtt 
^^^fzif^. 7(Hll*0igLr(.imt)iIKtt«^fltT* 

o/t. ^sm^^iic^r* 

[0 0 8 8] [itei«8J2] x5'y-;u$i 2Ma%^o 

■cfflurc^m^:t?u7'j u-hj^j3ii osas5^ sot: 

-7'L;:)M§bn;^;i^oAco m^^^2\Z7r^-^ . 
[0 0 8 9] [||jte0S]6] i'V>^n/V-;U$2Sfi5« 

^t;i. z-v^^y=7y\z. (ii) ^'oxjst 
3. 3. 5-hU^^;i.-i. \-y^u^^i^\^y 

A r;0^p-7x-U>||i5j:L/m-7x-U>S 
(^Jl/it^7 : 3) . R'-'R';)^yK^S-C^'5IS0iiL 

2. 0 0 0 (:ttUX^U>^^) . ^^X^^.^.= 2 7 
Sr] €:5 Or-^'jt^^L/^/^^bjg^LT, iftiS2 0.Sfi 
%co^tiq;tciSfj!i:>^igSL;t, ciOigjft-(?)3 oriCiJlt-S 
r§?«^^f5{i7. 5 X I 0^ c p s T'^orco t^t^^'mm. 
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(12) 



^mW-S-l 3 4 3 3 6 



21 

[0 0 9 0] i^Js±.mmm4--6:k^z)^]t^m2(Dm^^ 

^llz^tib^. jiiESO*, x3^/-;k <vyn/'?* 



22 



[0 0 9 1 ] 

[^1] 













mum 4 


A 


♦y-tWV* =:97/3 


> 7 




5 


A 


mVyyMJ'-tt . =98/2 


>7 




6 


B 


r«y7V/won*;-» =98/2 


>7 




\tWLm2 


A 









[0 0 9 2] Ai^mmA. 5Tffltifc^a^;«U7U 

[0 0 9 3] mmm7] mmmA^^kz^s-vmi^^fz}^ 20 



[0 0 9 4] 
[1^2] 









(CPS. 3 0X1) 




A 
A 


ymrj/jk =97/3 
rt^m/i9}-% =97/3 


5, 200 5. 40 0 
3, 500 3.600 



[0 0 9 5] A:%mm4. 5 7»J 

30 

[0 0 9 6] 1 ] mmm 1 TaSS U;^^;}? U T U 

U—hWUgc^l. 3-i;:t4^y^>»?flt^&ffll^T, ^jai 

0 Q tim(Dy ^ JVIx^f^^Lfz, f)^f}^^y.^)VA(DfJ^ 
XG^^ (Tg* ) imi (A) iCTK-r. ia:i&^^?g<b;5^ 

Lfz. 

[0 0 9 7] [##«fij 2 ] • mmm 4 Tffl vifc^m^* u 

*^L;5:75ib^«LT, «S2 OSa%(D^0^;:i:J§j$$^ 40 

fz. c(7>mm<D3 o'ciz^i.f^mmif^mit. 4, sx i 

$-lt'5C<i:fCJ:O^S^<8^a<7)m;5:^^® 1 0 0 um(D 
(Tg' ) ^{gi (B) ic^f. 0;5^bq^675^;5:ci:9(C 

Tg* \m^mm&y}^mr\z'^':>x^L< i^TL tz. 
[0 0 9 8] i^mi^s] ^^mi-cm^^rz^^'JT'ju 

-h8rili0 2 0|gfi% 1. 3-v7j-^v^>Sjft:&^i^ 



^)ih\t^m^mmit±\fLrz^mmm^i^rsi 
0. -e<7)§${ii smT^-s. s^c, mLi^ip\t emz 
Kjff^nrzu-jmmyi^o^^mmv^. cog^fj 

L^cai. 8ilfel^<^OiaS*®|5g6«|tC, 4 or (MS) . 

est: (Sjiim/'ti>) , 9 or (aiasm/^) 
iau. mmz4 oxiizLx^^mLTz. ^Lxm^mmm 
f)^i3mm%(Di^^L^(D$>^y^)ij^\zLrz. z<Dmm 
x^}vhf3^^y^)\.i:.^mmLxm^mip\zm^ft. » 
^i^ipx\tim-/7{^{z^^-^mrs,^t6^x. i^m^m^mm 

S^oTTg- (r^E:i;T95'C (S®^g^fil3Sa 

Tg- =1 osr) . 1 1 St: («^s««i la 

= 1 2 3t:) . I 4 or m'Mmmmsm 
= 1 4 7r) . 1 6 or (^s^«^fi4E 
= i8 8r), \ ssx: immmmm2m 
= 2 1 4r) , 2 0 or imwmmmim 
= 2 2 9r) c^Pi^^ic^iaLT^^^^- 

.m. mi^^iktf^r^<^mf^y)^BiHx$>'Drz. m^\t9 

9 Mm, ©^ff^ltO. 5 6;imT^>0, ^ibXf^-it<0 



S%> Tg 
fi%, Tg 

m%. Tg 
a%. Tg 
Tg 
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(13) 

23 . - 

[0 0 9 9] inmm 9] )\^i<mm^^^r\t^m 

0. lM1Si%-C^'orz. ^rzS5 0nm(D^^mz^iff^ 

9tmmmm\i9 0. 2%, ^-txmj^o. 3%-cso3t 

*86yt<!:C^3 5± 1 0 nmT^.O, ^AciiffittOA^ 

[0 10 0] [nmmi oy^mm2'vmi^rz. 

j^L^^i^^jit. mmms-vmrnbrzho^t^^cho^m 20 
mLtz. '^)vh(D^m^m^im/^. m^y^)Vhmi 

^^^^<r>^m^WL^mz. 4 or {mm\ sot: 

(SiiO. 5m/e>) , 9 0t: {mM^m/m \Z^^ 

\2mm%(D^tL'iSL(r>^^y^}Vh\z\.rz. cospgr 

12aa%. Tg' =90 r) , 92t: 

(^s^j^ai ii:a%. Tg* =9 7t:) . loot: 30 
(a®s«a9Sfi%. Tg' =11013) , i2 3r 
(«ss(^S7Sfi%. Tg' = 1 2 St:) , 16 or 
(sssfita3ma%. xg* = i7ot:) . is or 
(s®Sfi^aima%. xg- = i96t:) c^^aur 
^^y-<)VL.^mz. f)^<Lx%^nrzy ^ 

Q 0 urn. W^mt^. 7 
Ti^-fi(7)i^t.^7>r;UAT^rD/^::o 51Sf§fi^a«0. 2 
Sa%T^O*«&bT^aaT^o/i. ^/i5 5 0 nm(75{^ 
S{Ii5lt^^^Sia^^ti9 0. 0%, ^i-XilliO. 2 40 
%T^05t^fi<JicaiiqT*ofc. i$g5 9 0 nmlC^(t 
1 0 nmOTT^O. ^tzy ^ )llx\^X(r>n 

yy^h^prjifj^-DTz. ^rzM^m(D/^^y:irh± 1 0* 
&.Tx$>oyc'm\zhi^n^y^)[^i^vhr>rz. 

tisi^izi^^trzy^ jii^^mm^^. 
^1 :-3g:5gT{ii oor, 354-6©RfTtji 7 or 

JCtT{^$^^$:ffoACo f°btl/i7>r>/UAc7)^j|ifj^Q^a 
iiO. 3iaa%T*oy:io ^rzS S O nm<D'^mzi^{-t 




\ 

#^¥8-1 343 36 

24 

^■^^J^zmmnh-Dtz. 1^^S'9 0 nmizna^itLnm 
^^i6/i>C5 2 5±2 OnmT^O. ^rcillettOA* 

[0 10 2] [i^mmi2] i^mm4xm^^f^. *$3 
-ia%^t;i, 3->;^+v7>'&i§cich-r'5*m^* 

U7U U-h^^0 2 OSa%j§f«^^V>TaiKI»fiSC 

m9rmmLrzh(Dt^i:h(D^^mLrzo ^tz^m^ 
i^hnmm9 t±<mc\zLxn^rz. ^)Uhf)^^(Dm 
my^)iA(ommmtmx$>o. 'i^^nrzy^jvAiz 

mmm\tm^i^nr^f)^^rz. ^rt. ^m. 
TM. m^m^f)^^<^mmz&nrzh(ox$>orz. 

xi^-^cDm^^y ^ )\^i,x$>^rz. m^mmitito. 3 
mmxtmibxmmx^o. ^^ICLrc7Kt>^5^:^<i:a•^ 

x^^ts,i)^'jrz. C(oy^)],Aa>iSyy.m^.^\t2 0 7X: 

^^^M^GP C\Z^K>mmLrztc:5. ft^i^iJ-^a 
r3 6. 0.0 0T^0^<i5^[:LTl.i/i;&^o;t. a£o 

^>;5:V^C,h;d«it/i^J66nfc. 5 5 0 nmO^^^ziiii^ 

^mmmmiitB9, 9%. ^^xm\to. zxxho^ 

^mzl^mx$>^rz. S:^5 9 0 nm{Ci3tt'5)fe^§Mtt 
1 0 nmJe(TT^O> ^;t7^ ^I/Af^TO/N'^v/^^t)^ 
fSi^^-ofz. ^rzm^^(D/'<yy^h± I 0' 

^^mzhi^m^y^ji'Ax^^oft. c(Dmm9mu» 
\t2 4m^mmLxrf'Drzf)^. 't<Dri\^)ihf)^^0mm 
y^)\^i.(^mm\i\tB:t^u^^x$>y). n^bntzy^ov 

[0 10 3] i%mm \ 3] ^mm9xmm\.rz. 

^\zmMLxm^r^^x(nm^^sM^. m^^-^m 
i^x^t^^-M^7.^m%^xm.'^r^Tjmz^^xwsL 

y^)lJU^^oOcm\ZWL^Ltz. \'-:f^WL^'ik. 
1. 3-v:!-^V^>$i 2§a%^WL, 

2^^%x^^'^miiys^m%^x. ^^'^^(D^m^ 
WLmm\z. 4 or «a) , esr (Si^o. sm/ 
t^^) . 9 or {m,mom/\p) \zw^l. s^ii4or 

i3LT?1V5lL>5:. -r(7)iem7w'JUAIl^®J§«$ai 31 
9c?)i§&^^^ci:^(i:^t?b/^;5^•^/z, C^TJ^pg-C^JU h 

CcSCTSOr (^SiWfil3Sa%. Tg' =8 5 

r) . 8 7 r im^m^m. 1 2 fi-a%. t g • =90 

r) . 9 8r {f%W\%^^9. dWl^%. Tg* =10* 
er) . 1 2 3r (^^i@i§fti^a7iafi?^. Tg* = 12 
sr) . 1 6or m^mm.m^m%. Tg* =17 



-335- 




(14) 

25 

ot) . 1 8 5t: (^s^^aiMs%. Tg* = 1 9 

tzSSOn nKDie^tciSit-S^tlSiaia^fl 9 0. 1%. 
5 9 0 nmtCiStt^fiffiMfil 0 nmi^T"C*0, S/t 

^mmLfzy >c)[^A<D^mt. mmm^vn^y^jiL. 

. tii^mch^x^ofzo 

[0 10 4] ^ft. ^M:^7.nmmz$>^^^i^ippq<r> 
hyy:ri,x. '^(D^'iz^^n^m^it^m^^mL 

ffc^lftlil 0 0 p pmT^ofcOI-^UT. [§IR1, 3 

im^iz\mt/v^mmitm^^Lx^>f3:i!i^^rzo 

10 10 5] [^mmi4] k'X7x/-;U<i:LT, 

1. 1-fX (4-fc:Ha:^^>'-3-pt^;p:7x->iP) 
vi?n^4^1^->, i^:h)\^^^>^^^tLXf-\yy^}vm 

5 : 5) ^m\*\ ^®S»^^T45'J 

[S:¥i^53^^S= 3 4 , 0 0 0 . WJX^'UV^^ . 

^^vyy\zso'x:x\m\>m^^mmLx. mmzz 
w.m%<Dmmtmm^%tz. c(7)K~y(7)3 oricisit 

^iSfSte^tas. 5 X 1 0^ c p s T^iorco CO^fK 

2. 4 5 OMHzOV-Y^D&jtoJBi^gl^^Tl 0 OWT 
3$>, 2 0 0WT75j'. 3 0 0Wr35i'. SOOWCl 

fi-'^y ^ )vu<Dm^^^^<m^{.x. ^^\z\2ox: 
xiQyt. \oQX:x\o^. i s o'cre 05^-^.3^/3^ 
^^y^ )ih^mz. n^ntzy^ )VL.\t^ 

oTc. ®^{il0 2am. j^^mtO. ^ Q nmXh 

\^^%x^r>m^xWi^x^'Dtz. :z(Dy ^ )VK<nfi 
'yy.^mpjti 9 ir-c^o, 7t<r)mmtmm\:'X^ 

-otz. i^CD 5 0 nm(^i^i^Ci>(t'5:)t^iligJ?ll8 
9, 6%, 'N^XiStJO. 5%-C*0^^Wlwaq^T* 5(? 




^^0^¥8- 1 3 4 3 3 6 

26 

r>fz. $b{:. 7Y;i'A^S«/!i^6|bI«if*C0«/S|-Ctl7 

K{4tJi^<, &'^5 9 0 nmlCisCt^j&ffiMlil 0 nm 
i^tTT^O, y )i'h.P^X<D/^yy^h'>ftii^':>ft. S 

10 10 6] i%mm\^] %mm\x^mLrz. 

^^^^ ^^m\ tmmzyjLU9'i':fmWih\zm^. 
^^Lxy >( iVL^^^m^^mmhtz. c<D^j^x<Dy 

h(r>m^^^^<Wi^L. ^\^m^2. 4 5 0MHz. 
so 0W<75T<^Di6^.^^Sf^T6 0 5>r«m^€fTO 

tz. -^-i Cf^'ikmmLW^<Dy>( )],L.\t. ^rS, 1*^ 
tt^^iSJ^S^orc. ^LT55li^ttfafi4ia%tC7tC-3TVi 

It. z,(ny^)VL.^'^i^\zi%Q'cx%o^mL^^fj 
^^y>()\/K^%rz. n^txtzy ^ )Vix\t^m. 

JP^tll0 2;im, J5*5I«0. 4 3MmT*0. i^— 

ft(;)iijv^7^;i'AT^c.fco S^^^MJio. 3Sfi% 
xh^^^iiX^mxh-Dtz. ca)7^;PA(o;^J5xife^ 

Ac5 5 0 nm(7)i&:l(Ci5{t^7feJI3i®^«8 9. 9%. 
'N'fXMHO. 4%T^D3^^6«)Ca^T^orc, 

\z. y^)Vh^^m^ihmm^(r>^^x\ty^)Vh.\zib 

<. i^^:^5 9 0 nm(C^tt^^ffiMtllOnmaT-C* 

0, y ^ )i^hnx(Dn'7y^h'pftf)^'oit. s^iiffiwi 

(nnyy^^±i(^x:u:\^xh^tz. j^±coj:^ic't< 
^□&j!ni^^jSI&^j!lgL/i7^;UA<z)i^f4li, ^jgfifiii 
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